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Here’s real 


FASTENER POWER 


KAYLOCK: 160,000 PSE 


It’s here...a powerful, new Kaylock line...now a whopping 
160,000 psi! Smallest, lightest, strongest all metal self-locking nuts 
ever made. Tailor-made by KAYNAR for 160,000 psi 
NAS high tensile short thread screws and bolts. 


Latest addition to the KAYLOCK line is the H14 
lightweight hex... best wrench clearance for narrow flanges 
mightiest lightweight yet! 


NEW H14 SAVES MOST IN SPACE « SIZE - woo 


STRONGER — Strength to weight ratios increased up to 210% 

LOWER — Same low height as NAS 679. A 

LIGHTER — 20% to 67% below H10 or NAS6739 series hex nuts. * 

SMALLER — By 2 to 5 socket sizes than standard AN and NAS DUIS - oy Ey 

SPACE SAVER — Narrowest flanges. Moves bolt close to load * ty 
centers for strongest design. Nee ae sf 

SELF-LOCKING — With patented resilient locking principle. ‘* Se 


MATERIALS—Available in carbon steel for 550°F. applications 
These configurations also in AMS6304 and “ 


a 
a 
A286 corrosion resistant steel. a. ; 
A Sn sh’ 


: : ; ; ae KAYNAR MFG. CO., INC KAYLOCK DIVISION 
FOR COMPETITIVE REASONS re World’s largest and oldest manufacturer of lightweight, all metal 
tena a“ — ete "ee “e self-locking nuts. Home office and plant: Write Box 2001, Terminal 
army ney chp Annex, Los Angeles 54. Branch offices, warehouses & representatives 
iT if line brochure of 160,000 psi rs en —— sy ory N.Y.; Atlanta, Georgia. Canadian 
istriDdutor: perco Acro, Ltd., 
ioutor ercorn Aer (@ KAYLOCK 


self-locking nuts. 
Montreal, Quebec 
All-metal self-locking nate ® 
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Spencer Laboratory is named for Raytheon’s Senior Vice-president, Percy L. Spencer, a pioneer in tube development. 


Spencer Laboratory, the newest and most modern 
research and development laboratory for the design of 
all types of microwave tubes, has been put into operation 
at Burlington, Massachusetts by Raytheon. 


More than 1,000 personnel are developing new tubes, from 
tiny missile klystrons to super-power tubes with power 
levels far exceeding any now in existence. 


——_—.. 


—_ 
RAYTHEON COMPANY, WALTHAM, MASS. € yp) 


EXCELLENCE IN ELECTRONICS 








AVIATION CALENDAR 


Jan. 11-13—Sixth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Statler-Hilton Hotel, Washing- 
ton, D. C 

Jan. 11-13 ‘Lectures in Aerospace Medi- 
cine,” | F Aerospace Medical Center, 
Brooks AFB, lex 

Jan. 11-15—1960 Annual Meeting, Society 
of Automotive Engineers, Sheraton-Ca- 
dillac and Statler Hotels, Detroit, Mich. 

Jarf. 12-16—16th Annual Technical Confer- 
ence, Society of Plastics Engineers, Con- 
rad Hilton Hotel, Chicago, M 

Jan. 18-20—12th Annual Convention, Heli- 
copter Assn. of America, Disneyland Ho 
tel, Anaheim, Calif 

Jan. 18-21—Sixth Annual Meeting, American 
Astronautical Society, Statler-Hilton Ho 
tel, New York, N. ¥ 

Jan. 18-Feb. 5—Aviation Institute for Busi 
ness Pilots and Commercial Carriers, 
University of Southern California, Los 
Angcles, Calif 

Jan. 20-21 yard of Directors Meeting, Air- 
port Operator Council, Statler Hotel, 
Washington, D. ¢ 

Jan. 20-22—Capitalizing on Technology, 
Special Research and Development Con- 
ference, American Management Assn., 
Roosevelt Hotel, New York, N. Y 

Jan. 25-26—Annual Meeting, Association of 
Local Transport Airlines, National Avia- 
tion Club, Washington, D. C 

Jan. 25-28—28th Annual Meeting, Institute 
of the Acronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 26 

Jan. 28-29—Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Feb. 14—Winter Conference & Exhibit, 
Instrument Society of America, Rice Ho 
tel and Sam Houston Coliseum, Houston 

Feb. 2-4—15th Annual Reinforced Plastics 
Iivision Conference, Society of the 
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AVIATION CALENDAR 


(Continued from page 5) 
Plastics Industry, Edgewater Beach Hotel, 
Chicago, II] 

Feb. 3-4—Sixth Annual Midwest Welding 
Conference, Illinois Tech Chemistry 
Bldg., Chicago, Ill. Sponsors: Armour 
Research Foundation of Illinois Institute 
of Technology; Chicago Section, Ameti- 
can Welding Society. 

Feb. 3-5—1950 Winter Convention on Mili 
tary Electronics, Institute of Radio Engi- 
neers, Biltmore Hotel, Los Angeles 

Feb. 10-12—Seventh Annual Solid-State Cir- 

MODEL 10470-C cuits Conference, Philadelphia, Pa. Spon- 
engine, used in Beechcraft K35 sors: Institute of Radio Engineers; Amerti- 
Bonanza can Institute of Electrical Engineers; Uni- 
versity of Pennsylvania 

Feb. 16-18—First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, Tex. Sponsors: Southwest Sec 
tion, Society for Nondestructive ‘Testing; 

Southwest Research Institute 
. \ Feb. 24-26—Fourth Annual Meeting, Bio- 
4 = IF Sa ; . —~ physi al Society, Sheraton Hotel, Phila- 


, ae, delphia, Pa 


Seeeeeeeee | Mar. 9-11—Conference on the Mechanical 


MODEL 10470-D Properties of | ngincering Ceram s, 
North Carolina State College, Raleigh, 


engine, used in Cessna 310-C N. C. Sponsors North Carolina State 


twin engine executive aircraft | College School of Engincering Office of 
i Ordnance Research, U. S. Army 
Mar. 10-11—National Flight Propulsion 


Meeting (classified), Institute of the 
Acronautical Sciences, Cleveland, Ohio. 
Mar. 23-25—Symposium on Optical Spectro- 
metric Measurement of High Tempera 
tures, University of Chicago, Chicago, 
Il]. Sponsors: University of Chicago's Ap 


F U E: LL I N «J = cS ! j oO N plied Science Laboratories; Jarrell Ash 
Co.; National Science Foundation 
Apr. 6-8—Structural Design of Space Vehi 


The engine icing hazard inseparable from carburetor type aircraft cles Conference, Biltmor Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 


engines vanishes when you fl h » a1 Inje the : 
» a oul e y with Continental Fuel Injection, for the Society's Structures and ‘Materials Com 
refrigerating effect of vaporizing fuel at the carburetor is ended by mittee 
eliminating the carburetor itself. With Co , ‘ in : 
ponte Msi Ss ever r o ate hte oe ACTON, re Apr. 6-8—1960 National Meeting “Hyper 
stor heat is eve equire on se > colde Zilable : sd 
; “s m at juired. You always use the coldest available Environments4 Space Frontier.” Institute 
aif, Tor maximum power. of Environmental Sciences, Biltmore Ho 
tel, Los Angeles, Calif 
Apr. 19-21--International Symposium on Ac 
Add this gain in satety SMOOTHER tive Networks and Feedback Systems, 
o ra “ties , Nc or} 
to the new system's OPERATION es ee ee oe 
. ponso > ao ecnni nsiiute oO 
other advantages: Brooklyn; Department of Defense Re 
GREATER search Agencies; Institute of Radio Engi- 
. +. and you understand why ECONOMY neers 
this exciusive system is Apr. 20-22 — National Symposium on 
acclaimed as the greatest HIGHER Manned Space Stations, Institute of the 


flyin ; HORSEPOWER Acronautical Sciences, Ambassador Hotel, 
ying advance in recent years Los Angeles, Calif. Cosponsors: NASA; 


—why it is featured today FASTER the Rand Corp 


in the finest utility Apr. 21-22—Southwest Metals & Minerals 

aircraft in the world. ACCELERATION Conte rence “Metals and Materials for the 

Space Age,” American Institute of Min 

REDUCED a Metallurgical and Petroleum Engi 
MAINTENANCE neers, Ambassador Hotel, Los Angeles 

Apr. 25-29—4lst Annual Convention and 

Exposition, American Welding Society, 

Biltmore Hotel and Great Western Fx 


Motors [1 * hibit Center, Los Angeles, Calif 
: 7 rf Apr. 27-28—National Mecting on Space Ag 


AIRCRAFT ENGING DIVISION Materials, Cincinnati Chapter of the 
5 American Society for Metals, Sheraton 


MUSKEGON - 
id oes MICHIGAN Gibson Hotel, Cincinnati, Ohio 
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Avco /Nashville: 


, specialists 
we , in lightweight 
structures 





Specifications for tomorrow’s high-speed 
aircraft and missiles call for engineering 

and materials of unsurpassed quality... 
and quality is built into every product 


< 





of Avco’s Nashville Division. 


Making structures of aluminum, 
titanium and stainless steel—including 
Avcomb stainless steel honeycomb 
structures—is a Nashville Division 
specialty. The Convair 880 and 600 

jet transports have major structural 
components built of Nashville aluminum 
honeycomb. The B-70 Valkyrie 
intercontinental bomber, designed for the 
Air Force by North American Aviation, 
will have large panels of stainless steel 
honeycomb in its fuselage. 


Avco/Nashville's work in structures 
also includes airborne and ground radar 
antennae and large, heavy pedestals 

for ground radars. Nashville offers design, 
engineering and production facilities for 
a wide range of lightweight structures, 
including aluminum and stainless 

steel honeycomb. 


At Nashville, each structures program is 
assigned its own task force of specialists 
= backed up by the latest equipment 
mew, for chemical milling, metal 
bonding and heat treating, 
including a brazing furnace large 





UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS .. WRITE AVCO/RASHVILLE TODAY enough to accommodate 
stainless steel honeycomb panels 
up to 7 feet wide and 25 feet long. 


A veo e For more information on Nashville’s 
Nas bw 4 4 i a facilities and capabilities, write: 
aa General Marketing Manager, Structures 


Nashville Division, Aveo Corporation 
Nashville, Tennessee 








New Y-Series 


Airborne Transformer Rectifier 
... lightest, smallest of them all 


But that’s not all! To fit every aircraft de- 
sign need, there are numerous other units 
in the revolutionary, new Chatham Y-Series 
which provide up to 


tifiere 


Transformer Rex 
three-fold weight reductions over competi- 
tive models with comparable ratings. And 
because the new Y-Series combi 


component conhigurations in the smallest 


Cs the best 


Spat ie due partic ularly to the unique trans- 
former ‘Y’ design, just 
quired. These additional T-R miniatures in 
Chatham’s across-the-board array are rated 
from 20 up to 200 amps and are proportion- 
ately lighter and smaller than the 200 amp 
unit, All units deliver 28 volts DC from 200 
volt, 3 phase, 400 cycle aircraft power sup- 


; the volume is re- 


plies. 


Chatham’s remarkable symmetrical ‘Y 
transformer coil configuration, aside from 
drastically slicing weight and volume, also 
minimizes possible spurious linkages and 
ripple voltage while keeping flux linkages 
uniform. These characteristics and the 


quality components 
engineered into the 
a SCrics produc c 
flat 

yutput 
»-load to 


an extremely 
voltag 
from n 
full-load 


Yet with all this space-weight comprés- 
sion the Y-Series retains the built-in rugged 
dependability which has made Chatham the 
foremost manufacturer of airborne power 
conversion equipment. Use of Chatham’s 
own silicon diodes and sturdy cast alumi- 
num heat sinks is further indication that 
Chatham designed with reliability in mind 
The new axial flow design featuring fan 


cooling offers maximum moupting flexibil- 
ity but demands the very minimum in space 
requirements with considerable cost savings 
Fan operation is guaranteed for 7500 hours 
10,000 


with a minimum expected life of 


hours at 71°C ambient 


The Chatham Y-Series answers your 
design problems especially when you're 
confronted with those tough aircraft space- 
weight restrictions. Write now forthe new 
bulletin describing the Chatham Y-Series 
and other airborne power conversion equip- 
ment. Chatham Electronics, Division of 
Fung-Sol Electric Inc., Livingston, N. J. 
Sales Offices: Culver City, Calif., Dallas, 
IWX:NK193. 


Texas 


CHATHAM ELECTRONICS 


division of 


TUNG-SOL ELECTRIC INC. 














FOR SINGLES AND TWINS |. 


_ 
a 
a ’ w } 
ONLY a 
—_—_—————— rs 

CHECK-LIST PROOF OF L-2 SUPERIORITY 
J Complete 3-Axis contro! —ailerons, elevator, rudder 
d¢ Precise, long-term heading hold, by displacement (Directional) Gyro 
J Fully automatic heading lock—no need to pre-select headings 
df Instantaneous servo response 
¢ Proportional servo response 
¢ Follow-ups— prevent overshoot, permit use of high-power servos 
J Automatic pitch trim 
dv Aijl-electric controls—no mechanical engage-disengage, no delicate valves 
¢ Automatic altitude control available 
¢ Automatic ILS approach coupler avaiable j 
¢ Thoroughly proved—2000 in use during eight-year period i 
¢ CAALertificated for all leading airplanes, S.E. & Twin (19 models) 
J Yaw damping * 
gf Visual directional & attitude Gyro reference ee 














He put a new twist 
in an old trick 


His problem was to take a 3”x6"x 
3-foot piece of wave guide tubing 
made of .08-inch thick aluminum and 
to twist one end 90° to the other with- 
out buckling or stretching any part 
of it...so that a cross section taken 
anywhere along its length remained 
a perfect rectangle. 

The standard solution for a prob- 
lem like this: Support the tube in- 
terna!ly with a solder-like substance 
that’s melted in, cooled, melted out 
after twisting. It won’t work here 
because the mass of the substance is 
too great. 

Here’s how this AMF production 
engineer found the answer. First, he 
visualized the concept that, in any 
symmetrical twist, the center axis 
never moves. Then he applied this 
concept by stringing a metal rod 
through the center of 288 rectangu- 
lar shims, inserted them in the tube, 
cushioned them with the same 
solder-like substance. Jaws clamp on 
either end. One of them rotates 
slowly (twisting time: over 2 min- 
utes) giving the metal time to flow. 
The result: Perfect twists, every 
time. 

Single Command Concept 


This bit of production know-how 
is a sample of the ingenuity AMF 
brings to every assignment. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities, Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 
¢ Ground Support Equipment 
¢ Weapon Systems 
e Undersea Warfare 
¢ Radar 
¢ Automatic Handling & Processing 
¢ Range Instrumentation 
¢ Space Environment Equipment 

Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 
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Early Warning Polar Satellites Studied. . 
P Anti-ICBM system would saturate north-south orbits to provide 
complete surveillance of earth’s surface. 


Renault Airlifts All Auto Parts to U. S. 
P» French company to ship about 1,500 tons of parts over Atlantic 
this year in 150 chartered planes. 


Atlas Generates Fabrication Advances 
P Missile construction techniques range from stainless steel weld- 
ing methods to new approach to machine tool maintenance. 


SPACE TECHNOLOGY AIR TRANSPORT 
Early Warning Polar Satellites Studied Renault Airlifts Auto Parts to U. S... 
Mercury Pilots’ Zero Gravity Tests FAA Offers Plan fo Cut Noise 
Kistiakowsky Cites Basic Science Need Russian Pilots Attack Airport Rivalries 
Raytheon to Distribute by Air. 
Lufthansa 720B Order. ... 
MISSILE ENGINEERING Fund Sales Spur Stock Decline 


Atlas Generates Fabrication Advances Passenger, Cargo Gain Predicted 
Titan Management Realignment 1959 Traffic Figures Show Increase 


Rocket Problems Aid Test Facility Boeing 720 Starts Flight Tests 


Thor Flight Tracked Airline Observer 
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AERONAUTICAL ENGINEERING 
General Electric Buys Caravelle 
Navy Selects Piper Aztec 


USAF Pilots Receive Awards MANAGEMENT 


Integrated Science Agency Urged 
Dutch Order F-104Gs.... 
AVIONICS Stable Sales, Low Profits Forecast. 
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EDITORIAL 
Beginning o New Decade 


COVER: Bocing 720 mediun turbojet transports the first of 18 ordered 
by United Air Lines, is in the flight test phase of its development program. 
Whitney JT3C-7 turbojet engines. Maximum 


Powerplants are four Pratt & 
h. For other photos of the 720 in fight, 


cruise speed is approximately ( 
sce pp 36.3 
CTURE CREDITS 
Electr 25 
62—Aerojet 
Corp 
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What STL does: 


Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
nissile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 
on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish- 
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force 
Ballistic Missile Program. 


errr eeeeee 
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What STL offers: 


For scientists and engineers with out- 

standing capabilities, STL offers unusu2! 

growth opportunities in many areas of 

technical activity, including: 

Electronic and Electromechanical Systems 

Vehicle Engineering and Development 

Propulsion and Guidance Systems 

Computer Technology 

Systems Engineering and Technical 
Direction 

Telecommunications 

Airborne Systems 

Ground Support Equipment 


. . 
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The Technical Staff of STL is the largest professional group in the nation devoted 


exclusively to research, development, and systems engineering in the field of ballistic 


missiles, space projects, and related advanced technology. If you want to apply your 


skills and talents, in these advanced areas working with leaders in your field, investigate 


positions at STL now. Please send your resume today to Mr. Richard A. Holliday. 


Space Technology Laboratories, Inc., P.O. Box 95004 


Los Angeles 45, California ~ 


SPACE TECHNOLOGY LABORATORIES, INC. 
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Beginning a New Decade 


The year we are beginning is not only another chapter 
in the always hectic history of aviation and its related 
technologies but may well represent the beginning of 
a new volume entitled “Decade of Decision.” It is 
obvious now, with the always useful advantage of hind 
sight, that the decade just ended has been dominated by 
the steady growth of the Communist challenge. From 
the bloody Korean war that opened the decade to the 
Berlin crisis of 1959, the history of this period has 
been characterized by Communist aggression radiating 
from the twin antennae of Moscow and Peking and the 
Western world’s attempts to halt and repel it 
indications that the decade just 


There are many 


beginning may see this basic struggle enter a decisive 
phase that could indicate which of these diametrically 
opposed philosophies will permeate the world. Regard 
less of the other issues that may pop into temporary 


this major conflict between communism 


prominen ¢ 
ind the free wurld will be the dominant issue of this 
decade and the principal influence on the aviation indus- 
trv and its related technologies 

For the short-term outlook for 1960, it 
this national election year will see little in the way 


ippe its 


fundamental policy change But, in the presidential 


\ 
ll, many of the basi 


impaign next fa guidelines that 


!! guide future political administrations may cn 

is unlikely that the elderly conservatism of the current 
Administration will offer much prospect of success to 
the candidates of cither party in the 1960 election and, 
without the tremendous personal prestige available to 
President Eisenhower, the campaign is likely to be domi 
nated more by issues than by personalities. Meanwhile, 
the aviation industry and its related technologies will 
have to struggle along with precious little government 
ittention to its pressing problems except as they become 
political issues. Even then, the outlook for 1960 is for 


k not action 


New Environments 


Aside heavy political 
domestic and international, that promise to 
flavor to thi 


| 
barking into new technical and economic e1 


from the 


decade, the industry finds itself als 
vironments 
that will basically change its character and poli 

In the airline field, the 1960s will bring the first full 
impact of the jet age and confront airline managements 
with the blunt facts of its operational and economi 
problems The speed and certainty with which indi 
vidual airline managements react to these new problems 
radical shifts in the 


will certainly account for many 


position of their firms within the field, and the prospects 
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appear inevitable for more than one 
airline during 1960. In coping with these problems, the 
airlines w ed a swiftly responsive and thoughtfully 
ipport from the Federal Aviation Agency 
Aeronautics Board. 
In the field, the twin technologies of long 
range bal iles and exploration of space will cer 
ainly do te the technology of this decade, although 


for seriou 


understand 
and the (¢ 


the prol integrating them effectively with the 
manned both in the atmosphere and outer space 


1 


will cont be of considerable importance his 


} 


to see a continued emphasis on research 


period 
and dev is the major occupation of the defense 
busine problem of balancing the technical 
requirements of an effective force in 
is a vexing issue that will 
faction of any of the contending mili 
Both industri 
managen | government executives and legislators 
rable difficulty in adjusting their think- 
mal techniques to these new problems 


ntly short timespan to be truly effective. 


pace if 
hardly be 


omic forces involved 


will find 


ing and 


~ 


Fundamental Revisions Vital 


Some | mental revision in basic military strategy 
ind it 
tional « 


1960s 


to political programs and the interna 
yppear to be a vital requirement for the 
bservers would define the strategic need 
izing an effective basic strategy for the 
sition in this decade since they believe 
wver-all strategic plan now in existence 
ice technology is certain to be an issue 
ential election, although of exactly what 


rently open to debate. 


lhe impact 
f space exploration either as a scientific 
international prestige yardstick has 
underplayed to the American people 
House and its carefully selected “tame” 
Consequently, there is a correspond 

ty m the general public’s interest in 
h mav be alleviated by vounger and 
litical leadership that appears certain 


the 1960 election regardless of which 


e issue may not be the most important 
1960s, how this country tackles it may 
iatic of how well it will handle the many 
ips more significant problems in the tech- 

political trinity that is involved in our 
1 successful formula to repel and dissolve 

f international communism.—Robert Hotz 
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... important news about 3 
PD Dal an We i i Ob 


Cornelius 309 compressor “package.” 
9 cylinders, 8 to 10 CFM, 3000 psi. This 
one compact unit includes all of the com- 
ponents named in the schematic drawing 
(below eft) 


for reliable “split-second” jet starting 
equip your jets with Cornelius compressors 


The Cornelius 309 compressor “package” will soon be 
operational on five major domestic airlines and five major 
foreign airlines. It has also been selected for installation on 
the Allison Prop-Jet Super Convair. This pneumatic system 
was developed to give jets better, faster starts. It is un- 
matched for reliability, capacity and longer life. It improves 
the performance of any jet or prop-jet equipped with a 
fuel-air starting system. 
Here are some facts that demonstrate Cornelius equipment 
superiority: The 309 compressor is the largest capacity 
compressor now in production and flying. Its 8 to 10 CFM 
air delivery is 50 per cent greater than any other available 
compressor. This larger CFM delivery means greater reli- 
ability and longer life because less “ON” time is required 
for air reservoir recovery; is ideal for short flights. 
Specify Cornelius as original equipment. Whether you are 
an airline or an airframe manufacturer, you are guaranteed 
3A to receive a compressor package that is the last word in 
design and performance —- a compressor second-to-none 
1, Absolute Pressure Regulator 2, Vacuum Breaker 3, Air Com- For retrofit programs, replace your small, less reliable com- 
pressor with Hydraulic or Electric Motor 3A, Oil Reservoir pressors with Cornelius 309 compressors. There’s a 309 
4. Moisture Separator 4a, Thermostaticolly Controlled Heater package for every application and it will reduce your 
Blanket 5, Condensote Dump Volve 5a. Condensate Exhaust maintenance overhaul and operating costs 
Timer and Relay 6, Check Valve 7. Back Pressure Valve : : 
8. Switch Rupture Disc 9, System Relief Volve 36, Pressure 
Switch 31, Chemical Drier 32, AC-DC Power input stallation drawings, contact us today. 


é , 
THE (cinellus COMPANY / Aero Division 


For complete information, qualification test data and in- 


/ 554 - 39th Avenue N.E Minneapolis 21, Minnesota 


Pioneers in pneumatic systems for aircraft. 








WHO'S WHERE 








In the Front Office 


Michael G. Kagan, president, Pioneer 
Parachute Co., Manchester, Conn., a sub 
sidiary of Reliance Manufacturing Co., 
succeeding Lyman Ford, retiring. Also 
William Bell, executive vice president. 

Henry Knippenberg, president and gen 
eral manager, Dresser-Ideco Co., Columbus, 
Ohio, succeeding John L. Pausch, now chair- 
man 

G. W. Rutherford, a vice president, 
Ryan Acronautical Co., San Diego, Calif 
Mr. Rutherford is manager of Ryan’s Elec 
tronics Division 

Dr. Harold W. Ritchey, vice president 
in charge of the Rocket Divisions of Thio 
kol Chemical Corp., Bristol, Pa Also 
Dz Ritchey, and Joseph S. Jorczak, vice 
president in charge of the Specialties Divi 
sion, appointed directors of Thiokol 

H. Joseph Chase, vice president and gen 
eral manager, Aviation Division, Radio 
Corp. of America, New York, N. Y. Also 
Leonard S. Holstad, vice president, Elec 
tronic Data Processing Service, RCA Serv- 
ie ( 4) 

Dr. Leland G. Cole, vice president-te- 
search, Beckman Instruments, Inc., Fuller- 
ton, Cali 

Walter J. Merck, executive vice president 
operation, Hitemp Wires, Inc., Westbury 
N. ¥ 

Bocing Airplane Co.'s castern representa 
tive, Vice President James P. Murray, has 
retired but will continue as a vice president 
ind an adviser to the company’s manag: 
ment. Clifford E. Roberts is now manager 
Washington offi 

Raymond G. Johnson, a vice president 
General .Precision Laboratory, Inc., Pleas 
antville, N. -Y.. a GPE subsidiary 

Curtis A. Haines, vice president-facilities 
and manufacturing planning, Sylvania Elec 
tronic Systems, a division of Sylvania Ele 
tric Products, Inc.. Waltham, Mass 

Dr. Maurice Nelles, vice president-engi 
necring, American Electronics, Inc., Los 
Angeles, Calif 

Guy M. Springer, Jr., vice president, Air 
Washington, D. C 

Williams, vice president 
Communications 


Cargo, In 
James B. 
engineering, Electrons 
Inc., St. Petersburg, Fla 
Dorothy P. Vogel, vice president and 
general manager, Colvin Laboratories, Inc 


East Orange, N. J 


Honors and Elections 


William P, MacCracken, Jr., a pioncer 
in aviation legislation, has been awarded 
the Wright Brothers Memorial Trophy for 
1959 by the National Acronautics Assn 

Jack Leonard, military requirements man 
ager of Cessna Aircraft Co.'s Military Divi 
sion, has been elected chairman of the 
Helicopter Council of the Aerospace In 
dustries Assn 

James M. Reilly, staff manager-telecom 
munications of American Airlines, has been 
elected chairman of the Interline Communi- 
cations Committee of the Air Transport 
Assn. of America 


(Continued on page 91) 
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INDUSTRY OBSERVER 


> Estimated total order for Agena B space vehicle upper stages (AW Dec. 21, 
p. 18) is 70, with National Aeronautics and Space Administration expected 
to order less than a dozen ist initially. Others will be used by the 
Air Force in the WS-117L milita tellite program and other space missions. 


> USAF-Hughes Aircraft Co.’s GAR-9 air-to-air missile, which will have a 
range in excess of 200 mi., will be 14 to 15 ft. long, 14 to 15 in. in diameter. 
These dimensions are basically equivalent to those of the Bendix Eagle 
air-to-air missile unde: development for Navy. 


f Weapons competition for a subsonic 
probably will carry six Eagle air-to-air 
Bids probably will be submitted by at 

Douglas, Chance Vought, Grumman, 

McDonnell, Boeing-Wichita, Bell, Convair and North American. Navy has 

not established detailed specificati leaving it to industry to propose the 

best solutions to the problems at hand. Limit of 50,000 Ib. gross is gen- 
nd fan-type turbojet powerplants are 
vhich mav be considered include the 
duled for next spring, the Grumman 


Proposals under a Navy Bur 
missileer carricr-based aircraft 

interceptor missiles, are due Fel 
least eight companies, includi 


erally applicable, and turbop: 
favored. Modified existing ait 
Grumman A2F, whose rollout 
W2F and the Douglas A3D 


> Air Force is considering awarding a contract for an analysis of Atlas ICBM 
blast effects plus redesign of the launch silo for the missile at Lincoln AFB. 


ignation for Weapon System 138-A 
inched ballistic missile. Defense Depart- 
with the ALBM development at 
lays, is awaiting results of USAF- 

t to determine whether a missile with 
nal before manned bombers become 


© Project Skybolt is Air Force 
which includes the GAM-87A 
ment decision on whether t 
Douglas, expected in the next 
Douglas study made at Defen 
sufficient accuracy can becor 


obsolescent AW Nov 9. p 


> Selection of a prime contractor in a competition to implement and operate 
Amny’s Electronic Environmental! Test Facility at Ft. Hatuchuca, Ariz., is 
scheduled to be made this month from the four final contenders—Cook 
Electric Co., Pan American World Airways, Sylvania Electric Products Co. 
and the Vitro Corp. Army is now negotiating with the four on the aspects 
of cost and fees before making its decision. One of the prime functions of 
the facility will be to determine how advanced electronic equipment will 
operate under battle environments. Present planning for the program covers 
a three-year period, for which the initial funding allocation will be about 


$10 million. 


> General Precision Laborator reportedly a leading contender for an 
optical communications contract cted to be awarded shortly by the Rome 
Air Development Center (AW | 14, p. 87). Contract involves study of 
the suitability of visible and ult: let regions for communications. Another 
contract for a communications in the middle and near infrared regions 
is scheduled to be awarded by Wright Air Development Center this month. 


An earlier award, covering the f modulation techniques of solar light, 


went to Electro-Optical Systet 


> Beech Aircraft, in a move to expand its lower-priced line, plans to market 
two new aircraft in the $14,000 and $16,500 price categories. In a related 
move, Beech also plans to increase its dealerships and unit sales. The cbm- 
pany, which now has about 60 dealers, expects to double this number during 
early 1960. Beech also notes that about 48% of all dollars spent on executive 
aircraft run to those listing at less than $20,000. The new four-place standard 
Beech Model 33 Debonair (AW Sept. 28, p. 126) lists for $19,995. 


»f two hard silo launchers for the Atlas 
r Vandenberg AFB, Calif. 


> Air Force is canceling constr 
ICBM that had veen schedule: 


P Air Research and Development Command has acquired a vessel costing 
approximately $100,000 which it formerly operated under lease for use as a 
missile and satellite tracking station in Caribbean waters. Stanford Research 
Institute personnel will man the vessel’s electronics gear. 














eile 


AIR LINES 


UNITED AIR LINES SELECTS BENDIX DOPPLER NAVIGATION. 


When it starts service between California and Hawaii early in 1960, United Air Lines’ new DC-8 
Jet Mainliner fleet will be equipped with Bendix* DRA-12 Doppler Radar. This new navigation 


system provides complete ground speed and course deviation data continuously and automatically 


Pon 


without dependence on ground facilities. 


Bendix Radio Division 


AVIONICS GROUP - BALTIMORE 4, MARYLAND 


Export Soles & Service: Bendix international, 205 E. 42nd St., New York 17, N. Y. 











Congressional Outlook 


Congress, which convenes on Wednesday, is expected 
to plunge into a short but active session as soon as it 
receives the President's Fiscal 1961 budget detailing th 
\dministration’s programs and the funds earmarked to 
them—probably on Jan. 18. ‘The goal is to 
July 11, date of the Democratic national 


finance 
idjourn befor 
onvention 
Reports in the early days of the session—which will be 
the basis for later action—will cover 
® Management and effectiveness of Air Force's ballisti 
missile program will be reviewed by the General Account 
ng Ofhee, cast 
half dozen committees are this 
report, including the House Appropriations Subcommit 
tee on the Armed Services headed by Rep. George Mahon 
D.-Tex.); the House Armed Services Investigating Sub 
mimittee headed by Rep. Edward Hebert (D.-La.), 
ind the House Military Operations Subcommittee headec 
by Rep. Chet Holifield (D.-Calif GAO launched its 
nvestigation in November, 1958 Air Yorce refused 
to give the agency a complet report on its ballistic 
missile program made by the USAF Inspector General 
AW Nov. 17, 1958, p. 34 Air Force, backed by the 
resident tooc ilege. GAO 


Tt 
; 


the watchdog agency of Congress. At 
anxiously awaiting 


ifter 


) } Tr) 

I ¢ its ground on executive pr 
, 

mpleted two of the 


ver the program to the fall of 1959 


ections if t rep 

It prob 
GAO ha 
th USAI 
do u 


three 


reach Congress late this month 

in into classification complications 
ubmit parts of the report as classified 

caving the decision on ,relea f information to 

the congressional committees. Meanwhile, GAO i 

tinuing its investigation of the USAF missil 

n a current basis 

¢ Investigation of charges of 

ice in. militan 

Hebert 

n mid-January, is 


“munitions lobby” 
procurement will be released 
his report, scheduled for 
legi lati 
encourage 


government service, dis 


ubcommittec 
expected to make 


ministrative recommendations t 


| 
theers to continue in 


frateznizing of officers and contractors and pressure pub 
duplic itive 
systems. Extensive hearings were held last 
AW Aug. 24, p. 33), after legislation banning 
defense contracts to firms that hired former high ranking 
ficers within five years after retirement from the service 
barely missed House passage 

© Reorganizations in the space and missile programs (AW 
Sept. 28, p. 27), including transfer of service programs 
to the National Acronautics and Space Administration 
ind the downgrading of Defense Department's Advanced 
Research Projects Agency, will be reviewed in a report 
by the Holifield subcommittee. The subcommittee last 
vear called for merger of Army and Air Force, elimina 
tion of ARPA and establishment of Space Technology 
Laboratories, Inc., on a non-profit basis (AW Sept. 14, 
p. 146). The group is awaiting results of a study by the 
USAF Scientific Advisory Board on possible reorganiza- 
tion of STL before making its final report 

¢ Legislative proposals aimed at increasing defense busi 
ness for small firms will be included in a report by the 
Senate Small Business Committee. These are expected to 
include a requirement for more competition in negotiated 
contracts 

e Civil Aeronautics Board’s organization and ethical 


lieitv aimed at continuance of obsolete or 
weapon 
summer 
+ 


Washington Roundup 





standard reported on by two groups—the House 
Legislati ght Subcommittee headed by Rep. 
Oren Ha Ark.) and a Senate judiciary subcommit- 
tee headk John Carroll (D.-Colo.). 


Test Decision 


Impati Soviet attitude during 14 months 
of negotiat iuclear disarmament, President Eisen 
lined to extend the U.S.’s self 
ir testing which expired Dec. 31. 


Nuclear 


hower last k de 
IN pose 
He said 

Alth nsider ourselves 
nuclear testing, we shall 
it announcing our intentions 


resume 
nuclear 
in ad- 


free to 
not resunic 
we pon 
phon 

id of voluntary suspension the 
ntinue its active program of weapon 
nt and laboratory-tvpe experimen- 


vance , 


rescal 
tation 

Ihe U.S iced a one-vear moratorium on test- 
ing on A 58, beginning on Oct. 31 of that year 
The s ubsequently extended to Dec. 31 
Th t week complained that prospects for 
wreen wiet Union on a cessation of tests 
havi by the recent unwillingness on the 
ded Soviet experts to give serious 
ientifi tion to the effectiveness of seismic 
letection of underground nuclear ex- 


part of 


technig 


plosion 


Defense Disarmament Office 


rh rmament proposals and the approaching 
however, have led Defense Depart 
1 Office of Disarmament Affairs within 
f the Joint Chiefs of Staff. New office 
Adm. Paul L. Dudle¥ who carries the 
tant to the Joint Chiefs of Staff for 
Disarma Dudley, former member of the 
JCS Joi gic Survey Committee, will be respon- 
sible for g all, U.S. policies and proposals relating 
to disart t well as similar proposals advanced by 
other nat | advise the Joint Chiefs on just what 
action, or hould be taken 


summit 
ent ft < 
the estal 
1S he id 
title of S 


Airspace Amendment Delay 


Agency has decided to postpone the 
effective m amended regulation that would raise 
the floor of trolled airspace from 700 ft. to 1,500 ft. 
Original) ted by the Civil Aeronautics Board on 
Dec. 29 70 into effect on Jan. | of this year, 
the recul not become effective until July 1 in 
order to ] the FAA the “necessary time to com- 
plete anal f the modifications to the national airspace 
structure t that the agency’s fundamental respon- 
sibility t for most efficient use of all airspace is 
accomplish sidering the requirements of all airspace 
users.” M nificance of the new ruling, according 
to the FAA in flight visibility minimums. In con- 
trolled ait visibility of three miles or more is 
required f hts operating on visual flight rules while 
a minimui t ne mile visibility has been established 
for visual f es operations in uncontrolled airspace. 


—Washington staff 


l’edera \ 
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Space Technology 


Early Warning Polar Satellites Studied 


early warning use is bolstered by the 
recent statement of Convair Astro- 





Anti-ICBM system would saturate north-south orbits 


to provide complete surveillance of earth’s surface. —nautics Division's Krafft A. Ehvicke 
(AW Dec. 21, p 50), who reported that 


By Irving Stone plans are under way to use selected in 
frared wave lengths in a detector which, 
in effect, would wash the earth out in 
passing over the earth's complete surface is being projected as part of an anti- gray tones and make visible energy 
ICBM capability under study by Convair’s San Diego Division under govern- sources that might emanate from the 
explosion of a nuclear bomb or the 
launching of an ICBM 


Los Angeles—System of unmanned satellites saturating a north-south orbit 
5 4 


ment contract. Details of the planning include these key considerations 

e Approximately 500 satellites probabh —__— 
will be built, based upon a timetable is an oblong-shaped payload § ft. square L§gaynch Capability 
scheduled to feed in production-tvype in section and 20 ft. long. It would \ , lat this } . 
ag" ; n extrapolation of thes basic capa 
hardware for 18 months beginning in orbit in a horizontal attitude. A satel bilit ‘4 a mi 
) LLTS mignt comping CATV Wal yg 
mid-1964 after a flight-test program lite this size could accommodate larg ° 
Tae eS with the ability to launch missiles from 
scheduled to start in early 1963 and amounts of equipment J tellite itself. T1 los Deortnall 
. . | rie SATCLIITC its HhiS) TVPISSIN ‘ a4 
end in early 1964 e Most logical function of the satellite, bil “6 + tellite d ie 
‘se . , IDADLIITS rom 1¢ SATCLIIITC ques Ww 

e Circular polar-orbits of the satellites considering its operational date, might 

will be at an altitude of about 300-400 be to supply to ground-based anti . 
mi. ICBM missiles early warning intelli 
e Time to orbit the earth ll be be gence of an enemy ballistic | 
tween 94 and 98 min launch from any point on th , + ane 
— ; _— , . wheth is Capability wild be de 
® Mission period capability, or dura through the satellite’s blanket scanning : ener ee 


time penod 


mitside the region of technical feasi 
ind this type weapon will receive 

} 
ou consideration 1S - EVISSIe ind 


pace technology advances. Big question 


tion of time in orbit, w irgete ipability enhanced by the large num , 
operational readines f 
system in mid-1964 


for three years bers which probabl would be in orbit 
ountermeasul ( ipabilit 


@ One satellite configuration p1 ed imultaneoush Probability of — thi 


itellite for effect mnfusion 


1¢ BNI a uld "* j dithecul 





mpossibl 


Titan Management Realignment 


Denver—George M. Bunker hairman of the Martin Co., today assumed 
personal charge of integrating all aspects of the Air Force-Martin Titan ballistic 
missile project into a single company division with headquarters here Bunker “? 


has moved from Baltimore and will make this his base of operations indefinitely 


© Reliability requirement 
th t funct nal ; , 


Until now, three divisions have been involved in the Titan program—the Denver 
Division, for development and some testing; the Cocoa Division of Cocoa Beach 
Fla., for preflight and launch activities, and the recently organized Activation 
Division here, for activating Titan bases and helping integrate squadrons into 
the bases. 

Under the new arrangement, the Denver Division, the Activation Division and 
the Titan activities of the Cocoa Division ave being integrated. H. W. Merrill 
formerly vice president and general manager of the Denver Division, is now vice 
president and assistant general manager of the over-all ‘Titan program. Bunker 
retains his position as company chairman and also becomes general manager of 
the Titan program. Bunker said the various Titan activities are being consolidated 
because the missile is now entering upon the most important phase of its develop 
ment and test program 

Another attempt to make the first flight test of second stage propulsion is ex 
pected this week. Two earlier attempts—on Aug. 14 and Dec. 12—resulted in — 
explosions of the missiles on the launch stand at the Air Force Missile Test Center lating ty » pion ectrical 
(AW Dec. 28, p. 17 DOWCT I met or inti-ICBM 
litan’s first four flights were successful last Feb. 6, Feb. 25, Apr. 3 and May 4 


Since then, one missile was destroved in a static test at Denver. After personnel Lote neidies : ane vie aoa 
“procedural errors’”’ caused damage to one stage in each of three missiles, the e Radioisotope auxiliars power system. 
company made some minor organizational realignments within the Denver Division ¢ Solar energy auxiliary power system. 
to try to eliminate any such errors in the future Convair alre ‘cited prelim 
Recently, Air Force Ballistic Missile Division and Space Technology Laboratories inary feasibility and technical saa wma 
Inc., which has systems engineering and technical direction responsibility for the feo : tive ind ris member 
Titan program, surveyed the situation and suggested other ways to improve quality might bid for the auxilian power 
and reliability control methods wenn ] idition to this information 

E ai mn adaition tis mrormMavnon, 
Ihe company said Bunker's assumption of the role of general manager of the proposals nave been request d for a six 
Titan work has nothing to do with previous organizational changes aimed at month study effort with a starting dat 
tightening test procedures or with the BMD-STL study. The integration of Titan that was tentatively set for Jan. 1. Thi 
may result in a design competition lead 
ing to establishment of a team to sub 


mit an integrated proposal 


activities under Bunker reflects the growth in size and importance of the project, 
the company said. 
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SATELLITE used with anti-ICBM system is projected to have oblong configuration 8 ft. square in cross-section and 20 ft. long, fitted 
with collector panels for solar auxiliary power system. Inset shows satellite with collector panels folded for stowage. Another version of 
the satellite would use radioisotope auxiliary power system. The anti-ICBM satellite would be put into polar (north-south) orbit and 


would circle the carth in 94 to 98 min. 


Following this study effort, Convair complete orbit (at least 94 min system at the end of the satellite mis- 
contemplates a research and develop @In addition to this basic p ion, when subjected to the unsched- 
ment program for the power supply to quirement, other scheduled load iled peak loads, will have to be 115/200 
extend over two years, leading to de demand that an additional 740 watt i.c. volts plus or minus 2%, 3-phase 
livery of a prototype APS in the middle supplied for 7 min. once dur +00 cps. plus or minus 0.5% and 28 d.c 
f 1962 orbit, as well as an additional 33 t volts plus or minus 10%. 

Six flight test units are scheduled to for 5 min. once per 100 orbit The alternate radioisotope auxiliary 
be funneled into the program during a © Unscheduled d.c. load capability | power system design—minimum batter 
one-year period beginning Januar demand that, in addition to th torage capacity—will have to provide 
1963 uled loads, the auxiliary power syst continuous power demand plus sched 

A tentative production schedule an will have to be able to suppl uled loads without recourse to batter 

tes that 500 auxiliary power units orbit 7,500 watts for 2 sec.; 3 t or fuel cell storage. The battery or fuel 

It between the middle of for 30 sec., and, after this, 2 cell will supply power for al! unsched 
end of 1965 for 15 se uled loads. In other respects, the sys 
for both APS svstem e Alternating current loads tem demands for the alternate design 

ind solar types—are cluded in the power requirement ire equivalent to those for the basic 


FE 


but differences are in upon a nverter efficiency of design 
the characteristics Continuous a requirement Isotope shielding will be a shadow 
em mand that 175 4 s be furt nstallation to limit the three-vear 
system conversion ing one complete orbit umulative dose to 100,000 REM 
thermoelectric or © In addition, the a.c. system v Roentgen Equivalent Man) 

ind would use chemi to put out 300 watts for 7 Power requirements for the solar 
itteri echargeable fuel cells per orbit and 55 watts for ixiliary power system design are the 
for the energy storage. Under the radi each 100 orbit ime as those required for the basic 
isotope APS approach, two variations in For tl bas igi radioisotope APS design. The conver 
ystem designs are being considered—a tope sou ion method would use photovoltaic 
basic scheme involving a minimum in ystem will have to supph cells, and energy storage also would be 
tment in isotope source and an alter Wan rg ( f with chemical batteries or rechargeable 

nate scheme based upon minimum bat Oo compensa for schedul fuel cells 
tery storags ’ depletion Collector orientation would be about 
‘Tower requirement for the satellite The cumulative eff f tl 1 single axis and permit compensation 
broken into duty cvcles accord or fuel cell depletion as a result of for the annual variation of the orbital 
iriation in operational demands peated random applications of t plane with respect to the sun. In addi 
during the orbit ous unscheduled loads, will tion to emphasis on the mechanism for 
@ Direct current power for the satellite — watt-hr. for the mission durati the orientation of the collector, the de 
will demand that the auxiliary power _ years ign proposals will have to spell out 
stem be capable of supplying 300 Electrical power characterist details for its storage and deplovment 
watts on a continuous basis for one able from the battery or fuel cell storag In the 8-x-8-x-20-ft. satellite con 
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figuration, the upper halves of the two 
sides only will be available for the in- 
stallation of the auxiliary unit 
proper. 

During the satellite vehicle boost 
phase, the APS will have to withstand 
a maximum lateral acceleration of 4¢, 


and a maximum axial acceleration of 
Sly 


pr wel 


Maximum internal surface tempera- 
ture of the compartment enclosing the 
APS is expected to be 500F for 100 


sec. at a pressure altitude of 200,009 to 
400,000 §t 

Reliability, weight and cost will be 
emphasized in the design of the auxili- 
ary power system, and proposals will 
have to specify predicted reliability of 
major components, outline the present 
state of development of critical compo- 
nents on the basis of tests or computed 
reliability and specify the basis for pre- 
dicted improvement from the present 
state of development. 


Integrated Agency Is Urged 
To Coordinate Scientific Efforts 


By Craig Lewis 


Chicago-—-Central government organ- 
ization and coordination of the nation’s 
science efforts under a single federal 
agency was recommended last week by 
Dr. Wallace R. Brode, science advisor 
to Secretary of State Christian Herter 

Brode said a study commission should 
be established to consider reorganization 
of government science agencies and pro- 
grams and 
tween government and univer 
efforts. He 


the 


examine the relations 


Spt ke to 
nual meeting of Amen 

for the Advancement of Scien¢ 

tiring president and 

sonal rather 
meeting, Dr 

th 


industry 


views WeTE pc 
At the same 
Glennan, administrator of 
Aeronautics and Space Ad 
discussed the current pr 
gineering work in 
oriented space prog 
views al 
© Surface of Venus 
h + For life nr 
D Drake 
Astronom 


were pres 


ite the inet ha 
hat would be 100 tim 
belts earth 
e Danger of undesirable 
from computers designed 
learning powers was described by 
bert Weiner of the Ma: huset 
stitute of Technology. Weiner wv 
that such learning machine 
clear, unambiguous instructions 
to avoid unexpected and undesirable 
effects 

Discussing the concepts his proposed 
study commission would cover, Brode 
suggested a regrouping of scientific 
agencies and activities under a Depart- 


irned 


must be 


given 


20 


ment of Science, a National Science In- 
stitute or some other coordinated or 
ganization. He said a well-developed 
coordination should be developed be- 
tween such a department and those 
agencies not incorporated into it so 
that a comprehensive national science 
program can be maintained 
Realignment of distribution methods 
and responsibility for support of basic 
research at educational institutions 
should be studied, Brode said, 
should toward 


grant: 


and there 


be a move university 


idministered by a ience de 
rather than bv _ the 
IZCNCICS, such as the Departments of 
Agriculture and Defense 
Brod 
ernment-supported r 
ons from the 


stem, especiall 


partment ipphied 


major 


suggested separation of 
search institu 
educational and indu 
institutions in 
sid ther 
be greater a ceptance of the op 
of such 


d system of direct 


| in applied science. He 


institution 
Iministration 
Inder Brode’s recomn 
nal Science Council 
blished t | 


» handle liaison |} 





Galaxy Age 
Los 


covered 


Angeles—Astronomers have dis 


earth's 


estimated 24 bil 


a2 cluster of stars in the 
galaxy which are an 
lion vears old, the oldest bodies discov 
ered in the universe by a wide 

Discovery of MGCI188, a 
the Milky Way 
also contains the solar system 
ported to the American Physical 
ciety by Allan Sandage, of the Mt. Wil 
and Paloma Star 
is estimated to be about 3,000 


light years from earth. 


margin 
group of 
stars in galaxy, which 
was fe- 
So- 
son observatories. 
cluster 
Age measurement 
was made by amount of their hydrogen 
content the stars had burned. 

This discovery is more than twice the 
age of the 10 billion year old star group 
reported last October by English astrono- 
mer Fred Hoyle. 











ernment scientists and academic and 
industry scientists “in such a manner as 
to be compatible with the maintenance 
of our broad culture and balanced de- 
velopment.” 

Brode said that if the concept of a 
national science policy is adopted to 
guide U. S. scientific efforts and a De- 
partment of Science is proposed, it 
should be “in fact as well as in name 
an operating department. It should not 
be a superstructure imposed on exist- 
ing organizations, but it should be an 
honest and real effort to mesh the sci- 
entific interests and objectives of our 
government in the fullest utilization of 
resources. 

“Thus, a Department of Science, 
while not removing from applied agen- 
cies, such as Defense and Agriculture, 
their research program specific to their 
mission, should, howeter, include all 
major segments of science not specifi- 
cally pertinent to an applied mission.” 

Brode said the department should 
have separate bureaus to deal with space, 
atomic energy, medicine and other 
fields and that the director of cach bu- 
reau should be aided by an 
panel drawn from government, a 
demic and industrial sources in his fie 

The policy which the science depart 
ment would follow would be created bi 
a National Science Council, an ad 
visory group of academic. government 
ind industry representatives that would 
“broad advice which might be 


ie] pful in arriving at decisions on extent 


idvison 


Ca- 
Id 


provide 
} 
ind character of support which the g 
rment should provide t 

rams both in the 
through ntracts or 


ndustry and univer 
mplementation of 
poli 


Discussing 


rity projects 


ver] ipping expan 

entihc progran 

mayor program 
except at the expen 
but till ential 
Brode, 


hlem 


ind cir- 
tance deter 
Trine which 
Even when condition 


have been wed } yp priority 
label is often Then an 
other set of circumstances dictates the 
creation of another top priorit labe 


maintain 


another area of science 


ssignment to 
Latest 

label is 
weather or research present 
good future prospects. Brode said that 
“We do favor advances in these areas 
need thi but 
this progress should not be effected by 
a corresponding reduction in the rate 


contender for the top priority 


pace, and oceanography 


materials 


of science: we progress, 
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of advance for equally important areas 
of science.”’ He said a national science 
policy is needed to make a wise and 
rational distribution of scientific activi- 
tics and resources. 

Enthusiastic scientists all dream of 
substantial support for their pet pro- 
grams, Brode said. “However, there 
must be a limit, and not only must 
scientists realize that there should be 
a relative priority assigned to areas of 
science, but there should also be recog- 
nition that scientific programs do not 
all have priorities overriding economic, 
political, educational and social develop- 
ments.” 

Surveying various past efforts to co- 
ordinate U.S. sc ientibe activities, Brode 
observed that the President's Science 
Advisory Committee saw a need for 
closer cooperation between federal agen- 
cies and recommended establishment of 
a Federal Council for Science and 
Technology. This group, headed by 
the President’s science advisor, was 
established by the White House in 
March and consists of policy members 
of departments and agencies dealing in 
science, many of them non-scientists 

Brode said it would seem reasonable 
for Congress to be able to risk advice 
ind counsel from a coordinated govern- 


ment science leadership, but he re- 


called that the chairman of the Federal 
Council refused to testify before a con 
gressional committee on proposals for 
a Department of Science. “The council 


chairman declined to appear on the 
grounds that he was a privileged mem- 
ber of the President’s staff, vet as head 
of the Federal Council for Science and 
lechnology he was responsible for the 
organization which was charged to make 
recommendations for the creation of 
effective means to promote a more efh- 
coordinated science program in 
the government,” he said 

“It was my own opinion which I ex- 
pressed when, as president of the Amer- 
ican Assn. for the Advancement of 
Science I was asked to appear before the 
same congressional committee, that a 
strong and responsible Federal Council 
for Science and Technology might well 
evolve into a Department of Science 

“The inability of the Congress to 
draw on the advice of the existing Fed 
cral Council for Science and Tech 
nology is in itself an indication of the 
need to separate our science coordina- 
tion direction from the President's own 
office and advisor so that the coordi 
nated leadership in science in the gov 
ernment might be able to speak with 
the authority of the group it represents 
rather than only through the Presi- 
dent.” 

Commenting on the rejection of the 
science department idea by the Presi- 
dent’s Science Advisory Committee, 
Brode noted that the excuse given was 
that gathering all government scientific 


cient 
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and _ technological operations in 
agency would be unsatisfactory becau 


‘ 


it would remove the work too far from 


the user agencies. 

Brode termed this a “syntheti 
fense’’ because climination of resear 
or development work necessary t 
proper mission of an agency wa 
contemplated. He also rejected 
ments that centralization of the 
tific effort would impose too much ¢ 
ernment control and create too 
centralization of authority. ““N« 
argument is tenable if the proper 
ministration is provided 
guarded,” he said. 

Brode said the government h 
obligation to support a major shat 
the nation’s research and applic 
ence programs, but he said there sh 
be revision and realignment to pr 
“more direct 


and 


ind less controlling 
port” to universities and greatet 





Dutch Select F-104G 


Geneva—Royal Netherlands air forc 
will be reequipped with Lockheed 
F-104G Starfighters, following the lead 
of West Germany and Canada in choos 
ing the fighter-bomber AW 
Nov. 16, p. 34). 

The decision in principle was an 
nounced officially by the Dutch govern 
ment late last month. It did not specify 
how many airplanes would be bought 


vetsion 


or any details of unit or program cost. A 
Netherlands air force spokesrzan said 
that financing remained to be 
out. 

Most the Dutch 
requirement is for 200 airplanes repla 
ing all Republic F-84F and RF-54!I 
fighter bombers, North American F-86K 
all-weather interceptors and Hawker 
Hunter day fighters now in service (AW 
Dec. 21, p. 20). 

Ihe Dutch industry expects to build 
a major portion of the order with Fokker 
doing airframe work and Philips han 
dling avionic production. The Starfight 
ers General Electric J79 powerplant 
could be built in Belgium if the Belgians 
order the same airplane. 

The unilateral decision by the Dutch 
came as a surprise to most observers who 
expected a joint Belgian-Dutch decision 
some time this month. It followed a 
second meeting of Defense Ministers 
S. H. Visser of Holland and A. Gilson of 
Belgium Dec. 21. 

Speculation is that the Belgians said 
at the meeting they were not in a posi- 
tion to make a decision and could not 
say with certainty when they would be 
able to do so. However, Belgian sources 
not able to this 


worked 


observers believe 


were comment on 
speculation. 

Belgian sources also indicated that 
they might reach their own decision 


within a week or two. 











support to government laboratories. He 
also said: 

“Serious consideration should be 
given to reduction or elimination of 
convenience or synthetic scientific 
agencies which, while operating as non- 
government laboratories or institutions, 
are doing almost exclusively government 
work with government funds. Such lab- 
oratories Pould be made bona fide 
government laboratories and should be 
so directed and operating conditions set 
so as to permit the government to do 
its own essential scientific work with 
the working conditions which are most 
conducive to efficient and effective op- 
eration.” 

To keep good scientists in govern- 
ment, Brode said high-level policy and 
research jobs must exist as incentives 
for the scientists’ ambitions. He noted 
that non-government organizations are 
maintained at Los Alamos, Oak Ridge, 
the Advanced Research Projects Agency 
ind other places to provide scientists 
more pay and responsibility and better 
working conditions than can be pro- 
vided under the civil service system. 

“It would seem that a number of 
these contract operations in science and 
technology should be re-examined to de- 
termine whether there should be an 
Improv ed status to government einploy- 
ment and the direct absorption of much 
of this work in a Department of Science 
or other coordinating structure in our 
government,” he said. 

NASA Administrator Keith Glennan 
told the AAAS meeting there is a ten- 
dency in science for specialists to pene- 
trate so far into their chosen subjects 
that thev “dig themselves deep out of 
sight, out of hearing, out of understand- 
ing of what other scientists are doing 
in their own and neighboring fields.” 
Even more alarming, he said, is the 
growing cleavage between science and 
scientists and persons in other callings. 

Glennan suggested the need for a 
new type of specialist—a “relater’”—to 
find effective means of relating the 
knowledge and work of the physical sci- 
entist, the engineer, the political scien- 
tist, the humanist and other disciplines. 

Discussing the role of the engineer 
in the scientifically-oriented space pro- 
gram, Glennan pointed out that, while 
the experiments are scientific, engineer- 
ing is making them possible. Currently, 
more than 85% of NASA’s work is 
aimed at solving the engineering prob- 
lems involved in the design, construc- 
tion and operation of launch vehicles, 
payloads and tracking stations and in 
the acquisition and reduction of data. 

“These essentially engineering func- 
tions support and underwrite the work 
of the experimental scientist as he goes 
about his task of seeking out new 
knowledge of the universe pany. + the 
windows in space now being thrown 
open to them,” he said. 
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Mercury Pilots Probe Weightless Flight 


By Evert Clark 


Washington—Recently completed se- 


ries of zero gravity flights bv the seven 


g 
Mercury space pilots provided the most 
us tar of 
state and has 


comprehensive study th man’s 

reaction to the weightless 

given the pilots from 

if experience in a weightless 
hghts wer 


min. eac 
condition 
made over a period of 
American 


Flight Test 


three weeks in a Nortl 
F-100F at the Air For 
Center, Edwards AFB, ¢ 
studi I 
naufics 
Flight 
AF IC 
Training ¢ 
tion Medicine 
Mercury pil 


instrumented 


nducted 
ind = Space 
Research ( 


ind a 12 


was ¢ 
ommand 


recorded in the 
etered to the 
if the data 

7 
usual 
the 


analvsis at the 


Training Review 


The Mercun 
NASA Space Task Grou; 
at Langley AFB, Va.., f 
to review the trainin 

] Apri 


gon imce iast 
next six or eight month 
+] 


, 
pil 


t<« 
period 


the under 
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ind plan the 
le training 


‘+ y ] 
ld D> 1M 


program. Training in 
pected to include 

e First testing of the combination of 
prototype B. F. Goodrich ure 
McDonnell Aircraft Cor 

the cer it Navy’ 

cal A 
ville, Pa 
the Mer 


ment of 5 


ler 
Cicl 


suit 
e Flight simulation in NASA 
ple Axis Test Inertia Facilit 

it the Lewis Res h Center 
land, Ohio (AW Ni p. | Thi 
facility, installed Altitude Wind 
Tunnel, simulates roll, pitch and vay 
of the apsule 

ture factors of space flight 
e Survival, disorientation 
nications training at Navy’ 
Aviation Medicine at Pen 


Mult 
MATII 
in Cle 


in the 


1+ 


and altitude anc mpera 


ind commu 
School of 
Fla 


icola 


22 


ment now 
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ment 


e Concentration on the engineering 
specialty areas assigned to each pilot and 
trading of what already has been learned 
by each man about his In 
addition to having been on the road as 
a group for a good part of the tirne since 
last August, the pilots have been making 
individual trips in connection with their 


speci ilty 


example, Lero {> 
the Arm 
has made 
Ballistic Missile 
Ala.. and the Ai 


Center at Patrick 


specialties for 
Coops r, 
Chrvsler 


trins te 
trip t 


whose area 1s 
Redstone be 
the Arm 
Agency at Huntsville 
Force Missile Test 
AFB, Fla 

e Further study of the McDonnell cay 


oster 


in the mat 


Redstone 


sule itself and participation 
ing of the 


be woste I 


the capsule t 


e Continuation of academic training 
vhich has moved from basi 
f propulsion systems, navigati 
roblems, ete ith Mercun 
e Continuation of instrument prof 
fiving in Convair F-102 This 


is aimed at maintaining pr 


iw 


connect 
cien 


perception of and reaction 
eading 
Delivery of the 
due soon 
sing the | 
will follow 
first manned 
Redstone-boosted 
before the end of |} 


the only real tim 


first McDonnell 
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B-70 Cuts Reviewed 

Washington—Rcinstatement of some 
of the 
programs, at least on a limited basis, for 
North Mach 3 
bomber may be recommended by 
Dr. Herbert 


research and 


avionic subsystem-development 


American Aviation’s 
2 spe 
cial study team formed by 


York 


engineering, following an 


directcr of defense 
investigation 
of the consequences of tive recent B-70 


cutback (AW Dec. 7, p. 26 


time items, such as the B 


Long lead 
70 bombing 
navigation system, are most logical con 
tenders for reinstatement 








ichieve a force of than .02g 
on these flights 

No other flights to gain weightless 
ness experience are scheduled before 
the Redstone shots. Maj. Willard R 
Hawkins, of USAF’s School of Medi 


who directed the recent flights at 
very valu 


no mor°re 


cine, 
Edwards, says they 
ible 
that heretofore we have never been able 
He called the 
vhich resulted from more than a vear's 
work bv the School of Aviation Medi 
ind the Flight Test Center, “‘a 
time, a first event wherein we have 
ible to collect th mach phi 1 
logical data from in flight.’ 


produced 
ind important physiological data 


to achieve project, 


cin 
first 


he cll 
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I d of hours Or da Maj 

1. But he feels that a period of on 
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rbit extended 
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nent to the weightl ndition 
Each Mercury pilot made four flight 
f about one On each, the 
raft was flown through three 
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Heat 
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hour cach 
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first flight 
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rk unit throughout 
Response time and peed 
reach for 
pecinc points were 
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Ordinary flight su were 
On the econd flig 
Navy Mark 4 pressure su 
h-lO00kF was 
' centilation connec 
the prototype Mercun pres 
Pilots ate food of different 
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the food 
provided by the 


motor wt 
] | 
i¢ period 
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and accuracy of his 


objects or mca 
ured to see how nor 
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1S 
| » take 


ind othe 


not equippt 
xvgcn 
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uit and squeezing from 


type tubes 
Army Quartermaster Corps. They drank 
water from a Squeeze type catsup bottl« 


ind an experimental bottle. In a normal 
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capsule flight, the pilot’s suit would not 
be pressurized and he would travel with 
his faceplate open 

On the third flight, the Mercury 
pilots flew of the parabolic 
trajectories from the rear 
seat to allow measure their 
own times in 


some 
themselves 
them to 
responses and reaction 
weightlessness 

Che fourth flight was a repeat of the 
first. This permitted comparisons to 
see whether pilot performance improved 
through exposure to weightless flight 


Flight Trajectory 


flown by three pilots 
from the school Equipment was 
checked out before takeoff and during 
the climb. At 40,000 ft. the aircraft 
was pushed to the highest Mach num 
ber consistent with fuel and time re- 
quirements, and a gradual dive was be- 
gun to increase speed without losing 


Flights were 


too much altitude 

Dive angle was 30 deg. by the time 
in altitude of 25,000 ft. was reached 
Between 25,000 and 20,000 ft. maxi- 
mum speed was reached, and the nose 
was rotated upward to an angle of atti- 
tude of 55 deg 

Power was reduced and, as the air- 
raft moved upward, zero gravity was 
ichieved in all three axes. Depending 
on ambient air, the engine and the 
Mach number at which the weightless 
period was entered, it could be held 
over the top of a parabola that usually 

iched upward to 35,000 ft. One 
reached 45,000. The F-100F had to ge 
over the top at an airspeed no lower 
than about 160 kt. to avoid compressor 
stall 

On the down side of the parabola, 
iirspeed increased but weightlessness 
could be held until the aircraft reached 
20.000 ft 

Dive sometimes reached al- 
most to 90 deg. on the down side as 
the pilot attempted to hold weightless- 

f 


ness Por 


ingle 


as long as possible 


Psychomotor Task 


\ pull-out was made at no more than 
3g. The aircraft could then climb into 


nother parabola. In the case of the 
Mercury flights, however, the 3g’s were 
held for a full minute immediately after 
the weightlessness period, to allow the 
Mercury ‘pilot to evaluate the differ- 
ence. In one flight, he had a psvcho 
task to do or had to feed himself 
3g period, and he also flew 


motor 
during th 
one 
Mercury pilots also transmitted flight 
reports of the type they will send from 
the capsule at both zero gravity and 1g, 
ind there was no noticeable difference 
Scott Carpenter said control tasks were 
much more difficult to perform in the 
centrifuge at as much as 14 to 16g than 
under a weightless condition in the 


F-100] 
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AFT-FAN General Electric engine « 


General Electric 


General Electric 
Aviation Caravelle to 
tests of a Mark VII version of t 
engined jet transport to be fitt 
General Electric CJ]805-23 aft-fa 
erplants (AW June 22, p. 71 

The engine manufacturer ex 
receive its Caravelle in July of t 
It will be fitted with the aft-fa1 
and go into flight testing at G 
Electric’s facility at Edwards AFB 
Calif 

Performance figures cited | 
Electric for the Mark VII ¢ 
clude a 540 mph. cruising 

his ompares with 
for the four Caravelles recenth 
by Sabena (AW Dec. 21, p 
Mk. 6 versions of the Rolls-R 
engine. Thrust of the General | 
engines is listed as 16,100 Ib 
with 12,500 Ib. for the Ra 
Range is listed as 2,000 stat 
aft-fan Caravelle vs. 1,500 mi 
bena aircraft (AW Oct. 19, p 

Sud said a “familv” of eng 
be available for Caravelle operat 
cluding a new Rolls-Royce 
zine, the R. B. 141. This will ! 
ible at about the same tim 
later than the CJ805-23, a 
Sud. Thrust of this engin 
around 14,000-15,000 Ib 

General Electric and Sud 
Caravelle purchase and test pt 
General Electric “marked th 
ning of a collaboration progr 
tween the American compan 
French manufacturer, and w 
in the “early availability on tl 
market” of the Mark VII Car 

The General Electric aft-fat 
wer the Convair 
compressor-t 


has bought 


conduct 


will also po 
fan is a one-stage 
system with combination c 
and turbine wheel. The wheel 
floating, supported by two bear 


onfiguration is depicted on Sud Caravelle. 


Buys Caravelle 


rotates in opposition to the basic engine 

The thrust reverser is an external 
clamshell configuration. 

Che CJ805-23 is scheduled to go int 
flight test in early March on a Douglas 
B-66A leased from the Air Force. This 
iirplane was used in testing the CJ- 
commercial turbojet engine 
which will power the Convair 880 (AW 
Dec. 21, p. 29) 

General Electric will modify the na- 
celles of the Caravelle, install the aft 
fan engines and begin the Caravell 
flight program while the B-66A pro 
gram is still under wav. 


805-3, 





Caravelle VII 


(With General Electric CJ805-23 
Aft-Fan Engines) 
Takeoff thrust (Guar.): 
16,100 Ib. each engine 
110,230 Ib. 
October, 1961 


Takeoff gross weight: 
First aircraft shipment: 
Number of passengers: 
68 first class; 85 tourist 
Cruise speed: 540 mph. 
Block speed* (500 stat. mi.): 408 mph. 
Block speed* (1,000 stat. mi.): 
460 mph 
Maximum stage length 
(full payload): 2,000 stat. mi. 
Takeoff distance (500 stat. mi. trip): 
3,900 ft. 
Takeoff distance (1,000 stat. mi. trip): 
4,450 ft. 
Direct cost per passenger mile* 
500 stat. mi. trip: 
1,000 stat. mi. trip: 
Direct cost per aircraft mile* 
500 stat. mi. trip: 
1,000 stat. mi. trip: 
* Cruising altitude: 
25,000 ft. for 1,000 stat. mi. trip 
20,000 ft. for 500 stat. mi. trip 


$1.47 
1.29 
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Stable 1960 Sales, Low Profits Forecast 


Washington—Continued high sales 
level during a period of major change 
is predicted for the coming year by the 
\erospace Industries Assn., but no im 


] try 


provement in the industry's profit pic 


ture is expected 

Sales ire 
$10 billion in 1960, ck 
lion level of the 
trend of the @ozen major airframe 
total industn 
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se to the $11 bil 
Sales 


man 


, 
expected 
past two vears 


ufacturers paralleled th 
figures in the 
mates for 1959 varv little from the $ 


on reported for 1958 
rofits of thes« 


] the iT 


bill: 
P 


rinuec 
nl nine months 
with 


Final profit 


in the 
aca 
in improvemetr 
but the 
runs and the 
development w 
profits low 
Reporting 
trv in a period 


President On 


. 


ngure, 


line in 

was matched bi 

pace program spending 
les volume 


» helped offset the 


uircraft producti 


lose 
During |! 
ircraft declined frot 


he 


3,700 units to al 


mc, pel 


l 


billi n for 
Backlog 


Decline 


11 
miunon 
nine menth period. (¢ 
log also declined sl 


1 


is turbine 
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the swing in en 
high performance 
by the national determination to “pr 
vide for these new weapon nd at the 
same time maintain an existing offen 
ive-defensive ranization un 


impact” 


changes 


guided mi ind 


military org 
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der a relatively fixed budget cciling.” 


Noting that current industry effort 
is concerned primarily with research 
ind development rather than produc 
tion, Cook said 

“To meet and solve thes« problem 
uircraft and missile manufacturers hav 
and ar make ra 
changes in their 
the | oad 


missiles, sp 


made continuing to 
dic i] 
in order to 

craft, 


ion systems, 
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if last September th 
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ugh the earl 
A change on the a 


rk force re ilting fr 


more research and development work 
ATA reports 


incre ised 


is reflected in wage trends 
the average hourly wage has 
from $2.51 in 1958 to $2.65 last Sep 
weekly wage 
1958 to 


ivcrTage 
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1959 


tember, and the 
increased from 
3106.80 in September 

Cook called the increasing deliveries 
of turbine transports and their enthu- 
i traveling 
public “‘perh highlight of 1959.” 
About 245 of the transport 
delivered to domesti id foreign air 
lines by the end of « vear. Salk 
f smaller busine ind utility 
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Thermoplastic Recording May Have 


Future in Traffie Control Radar 


New York—Thermopla 
i wide band and high den 
t hniqu revealed recenth 
liam EF. Glenn of Genera 
may have important 
trafic contr 
satellite ul 
ould 


dominated 


military and 
torage and 

The technique 
posifion curre nth 
tape and photographic fil 
plastic recording has 1 
parable to that of pl 
ind a bandwidth ex 
ideo tape, according to 

With this technique 
sible to obtain large and high intensity 
displays of radar information for mili 
tary or traffic control purpose \ corol 
lary to this application, one industry 
color radar 


ource comments, would be 


vhich friendly aircraft 
distinguished from hostile air 
different color 
igh densitt 
1e new technique unusual ad 
intage i 


7 
itelirt 


itions and 
informed 
indicate 


mmputer 
urveillance 
within the 

Oper 
ed of thi 


cf 


that a number 
ting de partments wer 
clopment over a year ago in an 
to spur applications work 
\ thermoplastic recording 
proceeds as follows: Charg 
ited by an electron beam modulated bi 
the signal being recorded on the sur 
face of a thin thermoplastic film—a 
plastic with a comparatively low melting 
point—superimposed on a high tempera 
ture substrate coated with a transparent 


eque n 


itt depo 
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HTV-2 Rocket Attains Mach 10 


Curtiss-Wright HTV-2 is launched at Holloman AFB, N. M., and attains Mach 10 within 10 sec. after launch. The three-stage research 
rocket was developed by Curtiss-Wright’s Santa Barbara Division for USAF’s Air Research and Development Division. A modified HTV-2 
three-stage rocket recently launched an 18-in. Boeing model of a winged hypervelocity vehicle at Holloman AFB. 


conductor. The thermoplastic is then by surface tension of the £ f For reading color images, Dr. Glenn 
heated by passage over heating clec The thermopiastic techn ivs, a condensing lens images line light 
trodes, subsequently deformed by the ported to be an outgrowth of sources in a projection system on a se- 
clectrostatic forces between the de- devel vent using oil. Dr. G ries of opaque bars before the projec 
posited charges and those of the sub- sone rding to thi that tion lines. The film is placed between 
strate. Deformations are then solidified something more permanen the condensing lens and the bars. When 
is the heat diffuses into the substrate achieved with film deformations form a diffraction grating, 
after the film passes over the electrodes Dr. Glenn described a dev t light will be defracted through the slots 
Depending on the viscosity of the thermoplastic recorder contai ind imaged in a position on the screen 
melted film, deformations can be a continuously pumped va orresponding to the position on the 
formed in several milliseconds ber t n higher writing t grating. Spacing and amplitude of the 
Images can then be projected in color and spe ind better repr grating determine the color of the ele- 
or black and white by different optical The film, driven at a constant ment and the intensitv of the diffracted 
systems or can be converted into suit- a drive capstan, plays off light, respectivels 
able electrical signals charged by the beam, then pa The slots only permit passage of a 
General Electric hopes to get a head the RF electrodes. An opti t single primary color. To form a color 
start in the development and applica- can be installed after the RI t which is the sum of two or more pri- 
tion of thermoplastic recording, a to provide continuous monitoring « mary colors two or more gratings each 
source in the company says, but the the recording (otherwise the f eed with a spacing corresponding to a sin- 
company is expected to license the not be heated and the deformat le gle primary color can be superimposed 
technique to others veloped for several days as tl rg For recording analog signals the in 
‘he thermoplastic film can be used, patterns would be retained rg tensity of a single electron beam can be 
erased and reused thousands of times. are deposited in a television ty r, modulated; for a split beam, both grat- 
Ff rasure is effected by reheating the film with the electron beam sweep a ing spacing and intensity are modulated 
wel’ above its melting point, thereby film providing the horizontal raster and _ Binary digits can be made to appear as 
dropping its conductivity, and discharg- the motion of the film supplying vertical the presence of one of two colors, one 
ing it. Deformations are flattened out sweep for a “0,” another for the “1.” 
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Pilots, Carriers Debate FAA Plan 


To Alleviate Los 


By Robert H. Cook 


Washington — I'ederal Aviation 
Agency proposal to relieve the aircraft 
noise and traffic control problems at Los 
Angeles by means of a special regula 
tion has become a hotly contested issue 
between residents of the California 
city and virtually every phase of avia- 
tion using Los Angeles International 
Airport 

Against a background of complaints 
from Los Angeles residents who say they 
are being “tormented” by the ‘‘new and 
awesome” noise of heavy jet transport 
trafic, FAA has proposed a new regula- 
tion that would establish a traffic pat- 
tern area around the airport for a five 
mile radius and extend upward to a 
2,000 ft. altitude 

Within this 
dures, designed to route air traffic 
from dwelling areas and reduce the 
noise problem by permitting aircraft to 
climb out faster, establish a preferential 


+ 


runway for landings and takeoffs by all 


area, operating proce 


away 


uircraft whenever surface 
is less than five knots. Trafh 
the pattern would be made 
angle to the downwind leg 
wav with the aircraft require 
tain an altitude of 1,500 ft 
All jet flights be 
a.m. would 
erly take 
with a 
shore 
would ha 
1,500 ft turning 
heading ikeoffs to the 


would be permitted at 


1 
} 


made in a 
before 


would be 
climb to 1,500 ft 
course 

In a special ruling for jet 
FAA said that required we 
offs would depend upon 

10 kt. downwind 

under most wind conditions 
tures would 


more than a 


be made 


instead of residential areas 


Proposed Landing Rules 

New landing rules for jet 
require the aircraft to 
less than a three degree ILS glide path 
slope from anv point between the outer 
marker and the point of touchdown 
Anvy aircraft not planning to land at the 
international airport or any of the three 
smaller airports in the area would be 
prohibited from operating within the 
unless specifically 
authorized to do so by air traffic control 
Aircraft using the nearby Hawthorne 
Hughes or Santa Monica airports gen- 


also would 


ypproach at not 


designated airspace 


26 


Angeles Noise 


erally would enter and depart from the 
area at an altitude of 1,000 ft. How- 
ever, aircraft weighing 12,500 Ib. gross 
or less would maintain 600-ft. altitude 

Los Angeles and surrounding com 
munities within the special trafhe area 
have backed the FAA proposal, with 
some municipalities expressing concern 
that the suggested operating patterns 
should be further removed from their 
towns [he California Aeronautics 
Commission also backed the proposal 
but told FAA that. the 
changes duplicate existing state laws 
governing the issuance of airport ope: 
ating permits. The commission said it 
favors settling the problem at the local 
level by further modification to state 
laws 

A number of private citizens in com 
ment; to FAA generally expressed sup 
port for the plan but most said it should 
be carried even further. Additional sug 
gestions included mandatory noise sup 
pressors for jets; all takeoffs to be made 
from the area to the west; in 
creased jet training for pilots; a boost 
in the glide path to eight degrees to 
further eliminate establishment 
of noise monitoring ind the 
printing of carrier compliance records 
in local newspapers. 


ATA Stand 
\ir Transport Assn., 


said it approves of 


planned 


suggested 


iway 


noise 
station 


commenting for 
its member airlines 


the principle behind the 


lation but objects to compliance 


path 


iltitud 


degree glide 


night operational restriction 
ATA uid the 


not be stipulated until it has pr 
Normal operating procedure 


suggeste | 


be safe , 
ATA said, allow the pilot to “undercut” 





Navy Selects Aztec 


Navy has selected Piper's new, five 
place Aztec executive transport as its 
“off-the-shelf” utility aircraft following 
an evaluation in competition with the 
Aero Commander 500, Beech Travel 
Air and Cessna 310 

Twin-engined Aztec has a top speed 
specified at 215 mph. and is powered 
by 250 hp. Lycoming O-540 engines 
Commercial version, with exception of 
radio equipment, is priced at $49,500 
(AW Nov. 2, p. 108). Piper has offered 
the Navy a support system—tied to its 
distribut>rs and eliminating the stocking 
of spwes—similar to that which Cessna 
provides USAF for its 310s (U-3As). 
Navv will utilize the Aztec within the 
continental limits of the U. S. 











the prescribed angle in order to “Hare” 
the landing aircraft for touchdown near 
the end of the runway. Complying 
with the FAA proposal could result in 
using more runway space for landing 
and introduce a risk of overshooting, 
the association maintained. 

ATA also said the airlines are “par- 
ticularly disturbed” by the night restric- 
tions on ject operations and feel that 
use of the preferential runway should 
permit ject operations on an unrestricted 
24-hr. basis providing the takeoffs are 
made with a downwind limit of 5 rather 
than 10 kt. ATA also suggested that the 
plan, if adopted, should be temporary, 
lasting no more than a year, in order 
to permit a review at a later date. 

Air Line Pilots Assn., contending that 
adoption of the rule would lead to 
“chaos, confusion and a compromise 
with safety,” pointed out that turbo 
jets cannot always meet the same varia- 
tions in operating techniques possible 
with piston-engine aircraft. ALPA urged 
FAA to first formulate 
operational criterion for noise 
ment procedures that could then be 
a gvide for local application 


a general basic 
abate 


come 


Major ALPA Objections 


Among its major objections, ALPA 
criticized downwind jet takeoffs and 
pressed for easterly jet takeoffs as a 
safety measure regardless of the noise 
problem. Compliance with the current 
rules for night jet operations, calling for 
takeoff with a downwind component of 
nine knots, already have brought a num 
ber of complaints from pilots who con 
tend it is dificult to become airborne 
under these ALPA said 
degree glide 
lo lit 


be- 


conditions, 
Imp sition of the three 
itude, ALPA said 

ife operations ind 
iets’ characteristi f a 


and the problem of 


would 


rate 


king inertia loads during flareout, 


result in hard landings under adverse 

weather conditions and attendant strain 

on the aircraft 
Ihe pilots 

FAA stipulation that pilots not wishing 

preferential runways should 

hr. a written report citing 

reasons for requesting another run- 


union also objected to an 


ALPA says a note by the tower as 
to why the aircraft was not directed 
to a noise abatement runway should 
be sufficient : 

Calling for a more practical solution 
to the problem of noise over residential 
areas, ALPA said, “regulations can only 
noise vertically or laterally. A 
satisfactory solution to the prob 
lem can only be achieved by a substan- 
tial noise reduction at the source or the 
removal of residential areas from ap- 
proach zones at high density airports.” 

Both the Aircraft Owners and Pilots 
Assn. and the National Aviation Trades 


move the 
basi 
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Assn. say they regard the FAA plan as 
unnecessary and one that places too 
great a limitation on light aircraft of 
less than 12,500 Ib. gross weight. 

AOPA noted that the traffic control 
area’s ceiling of 2,000 ft. and the re 
quirement that air traffic control hav 
sole authority to permit penetration of 
the area could effectively close the en- 
tire area to any lightplanes operating 
under the ceiling because of poor 
weather conditions. The organization 
said its members have encountered this 
difficulty when they were refused land 
ing permission, although weather condi 
tions were still above the prescribed 
local minimums 

AOPA said it was reluctant to “put 
more power in the hands of controllers 
if such abuses are to be tolerated.” The 
organization also objected to the re 
quirement that would force light air 
craft to use pre ferential runways since, 
it said, the smaller planes can climb out 
faster and turn away from departure 
paths without delaying traffic 

NATA had much the same objections 
and cautioned against any ruling that 
would permit controllers to shut down 
VFR trafic merely because thev are 
“too busy.”” The organization also took 
issue with the 1,500 ft. trafic pattern 
at Los Angeles International for light 
planes on grounds that 1,000 ft. would 
be sufficient for noise abatement and 
would avoid the danger of the smaller 
planes being caught in the slipstreams 
of heavier aircraft 

The Airport Operators Council told 
FAA it approves the proposal but fears 
that it may not be extensive enough to 
solve the noise problem. Should it be 





NASA Will Form 
Biosciences Division 
Washington—National Aeronautics and 

Space Administration is expected to cre 
ate a Biosciences Division within the 
next few weeks to deal with aspects of 
the life sciences that concern manned 
space flight and effects of extra-terrestrial 
environments on all forms of life. Selec- 
tion of a civilian to head the division is 
believed to have begun several wecks 
ago. NASA established a Bioscience Ad- 
visory Committee last August to survey 
U. S. capability in space-oriented life 
sciences work, outline present and fu- 
ture problem areas and recommend 
whether NASA should expand its activi 
tics in this field. It is understood that 
the committee recommended creation of 
a new division and suggested names of 
prospective directors for the division. 
Ihe commitice was chaired by Seymour 
S. Kety, chief of the clinical science 
laboratory at the National Institute of 
Mental Health at Bethesda, Md. Dr. 
Clark T. Randt, NASA space medical 
research scientist was executive secretary. 





USAF Restricts C-121G 

Washington—Air Force removed 63 
Lockheed C-121G aircraft 
Curtiss-Wright R3350-91 
passenger service on Military Air Trans 


using the 


engine 


port Service flights as a precauti 
measure last week, pending special 
spection and overhaul of the eng 
(he aircraft are continuing to haul 
while waiting their turn for inspect 

Restriction is a result of a variet 
engine troubles but not the result 
accidents or major incidents, USAI 
Because of the seasonal lag in passen 
flights, most of the slack is being 
up by Douglas C-118s, but MATS 
there is a possibility that comme« 
carriers may be asked to carry a 
amount of the traffic. 

Aircraft affected are based at Char 
ton, S. C., in the Eastern Transport Air 
Force and at Navai Air Station, Moffett 
Field, Calif., in the Western Transport 
Air Force. MATS, which has had th 
best safety record in its history di 
Calendar 1959, stressed that the aircr 
would have been grounded rather 
restricted had the engine troubles 
ated any real danger. The aircraf 
seven years old, and complete inspection 
and overhaul was indicated, USAF said 

President Eisenhower's Transport, the 
Columbine, is not affected. It and other 
C-12ls in MATS’ Special Air Missions 
Division use other models of the R3350 
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AOCA  suggc sted tl 


written 


adopted, 
flight limitations be 
carrier certificates and that cach 
as a condition of certification 
quired to display a performan 
would assure it could operat 
without any undue 
over inhabited areas 
The organization also sugg 
the proposal be amended 
both the pilot and his compan 
tify any deviation from a | 
runway assignment and that 
takeoffs follow an imaginan 
of the centerline of the runv 
bevond the ocean shoreline 


noise 
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News Digest 





Russian designer A. N. Tupoley 
working on a medium-rang 
to be designated Tu-124. The 
feature powerful eng 


new type” designed by P. A. S 


more 


ACF Electronics, a division 
Industries, Inc., located in A 
Va., will be sold to the Iln 
Works of Chicago, effective I 
directors of both companic 
confirming earlicr Aviation \W 
port that ACF Industries w 
such action (AW Oct 


Capital Airlines lias leased seven 
DC-6Bs from Pan American World Air- 
ways to provide additional aircoach serv- 
ice on its route between Great Lakes 
ities and Florida. First of the seven 
iircraft will be available for scheduled 
ervice Jan. 28, following pilot training 
ind modification of the aircraft to an 
$8-seat daycoach configuration. I[a- 
creased capacity will boost available 
cats 22% on Capital’s Florida routes 


Cessna and Piper Aircraft companies 
ist week reported record sales for their 
1959 fiscal vears. Cessna sales were 
$105,.786,000, or 10% higher than last 
vear, and earnings rose to $7,937,000 or 
57.41 a share compared with $5,109,- 
000 or $4.84 a share the vear before 
1 55% increase. Piper sales rose to $34,- 
263,000 compared with $27,109,000 
the vear before and earnings to $2,782,- 
000 or $3 a share as against the previous 
vear’s $2,188,000 or $2.36 a share 


Bendix Aviation Corp. net income 
for Fiscal 1959 was $27,400,000 or 
5.37 per share on 5,104,365 shares 
outstanding; figure is 29% higher than 
Fiscal 19558 net earnings of $21,171,902 
or $4.18 per share on 5,063,825 shares 
outstanding. Fiscal 1959 sales totaled 
$683,800.000, 10% more than the 
previous year's sales of $619,138,095 
Backlog on Sept. 30 was $511 million, 
compared with $465 million 


British Overseas Airways Corp. ex- 
pects to receive this month the first 
of 15 Boeing 707-420s powered by 
Rolls-Royce Conway jet engines. 
BOAC hopes to put the aircraft into 
service over North Atlantic in April 





FAA Raps Decca 

Washington—Federal Aviation Agency 
plans to announce this week that the 
Decca Mark 10 navigational system does 
not meet requirements for primary in- 
strument flight rule navigation or as an 
air navigation steering device. 

FAA conclusions, which are expected 
to draw bitter reaction from supporters 
of the British navigational system, were 
based upon flight tests of the system in 
ihe New York area from February to 
September of last year. Further research 
was conducted following the tests. 

FAA is expected to cite about 10 
technical and operational shortcomings 
of the system. Principally, FAA will 
report that its tests indicate that the 
device is subject to deviation of the 
tracking pen and loses zone identifica- 
tion in intermediate ranges. In addition, 
FAA also will express its dissatisfaction 
with the position heading aid, stating 
that pilots during the tests were unable 
to maintain constant heading. 
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Four leaders in the field of electronics have been com- 
bined to form General Precision, Inc.—a new company 
with unique qualifications to serve this age of precision. 


The four, which have become divisions of the new or- 
ganization, are GPL (General Precision Laboratory), 
Kearfott, Librascope and Link. Each of these was 
formerly a subsidiary of General Precision Equip- 
ment Corporation. 


The GP divisions today are pacesetters in airborne, 
shipborne and ground electronics subsystems. In their 
new integrated organization, they will also be betier 
able to provide advanced control and support for major 
military subsystems, and to offer superior data handling 
systems for all military services, business and industry. 


GENERAL PRECISION inc. 


GPL DIVISION is playing the major role in development of a 
new air traffic control system for the Federal Aviation Agency. 
It is the world’s largest manufacturer of Doppler air navigation 
systems and a leader in closed circuit television for high resolu- 
tion military and general business and industrial applications. 





KEARFOTT DIVISION is one of the nation’s leading producers of 
precision components such as gyroscopes, synchros, tachometer 
generators, integrators, accelerometers, servo motors and air- 
borne hydraulic products. Kearfott is also a leader in the produc- 
tion of inertial guidance and navigation systems. 


LIBRASCOPE DIVISION produces an unexcelled variety of digital 
and analog computers—from a one-half cubic foot digital com- 
puter for aircraft and missile navigation to a large-scale ground 
computer for air traffic control. 


LINK DIVISION is the world’s largest manufacturer of flight 
simulators and jet training equipment and also designs and 
produces specialized analog-digital computers, inductive identi- 
fication and control systems for moving vehicles, microaccuracy 
gaging equipment and electronic systems for a wide range of 
industrial and defense applications. 


General Precision, Inc.’s 
plants in 14 cities across 
the country this year will 
provide employment for 
15,000 people, including 
4,500 engineers. 


MANUFACTURING AND RESEARCH: Binghamton, Pieasantville—New York; Clifton, Little 
Falls, Paterson—New Jersey; Cambridge, Massachusetts; Asheville, North Carolina; 
Cleveland, Dayton—ONio; Burbank, Glendale, Palo Alto, Surnyvaie, Van Nuys— 
California; San juan, P. R. SALES OFFICES in 22 cities. 

AFFILIATES, LICENSEES in Canada, France, Italy, Japan, U.K., West Germany. 





AIR TRANSPORT 





Renault Airlifts All Auto Parts to U. S. 


French company to ship about 1,500 tons of parts 


over Atlantic this year in 150 chartered planes. 


By Glenn Garzison 


New York—Renault, Inc 


, expects to ship about 1,500 tons of automobile 


parts across the Atlantic this year in 150 chartered planes 


The French manufacturer began moving all parts for its cars to the United 


States by 
90 chartered flights since that time 

By shortening time in transit, r 
ducing inventory, cutting 
md handling costs 
operation has 
saving 
service to Renault distnbutors 


North 


packaging 
lamage, the 
net dollar 
sible better 


ind ck il 


ind 
resulted il 
. . 
is well as making pe 


America 


r 
Cis 


Classic Example 


Ihe experience is alm 1 classic ex 
imple of the air freight 
which ill distribution f 
estimatit.g the cost of 
transportation 

The Renault parts form moved b 

transport 
freight via 
They now move, on 
chartered Douglas 
49H aircraft 


ipproat 1 
lates ictors in 


urtace 


a combination of routin« 
and 
scheduled flights 
a weekly schedule, by 
DC-6A Lockheed 
from Orly Airport, Pari 
International Airport. I 
wild to the bins of Re 
parts depot in Queens, N 
maximum of five 
pared with 
old system 
4 planeload can be 
lepot in two trailer truck 


platform trucks former 


emergency basis 


ind 


vorking davs, com 


inder the 


1 ‘ 
WOTKING ¢ 


air in November, 1958, and has airlifted about 900 tons of parts in 


to handle the bulky crates in which the 
parts were packed for surface 


By air, no 
parts are 


hipment 


crates arc necessary and many 


shipped loose, with light car 


tons being the only required exception 

At Idlewild, shipment re mor 
directly from plane te | 
get immediate ustoms 

freight 

when ne¢ ul 

across th Atlant 
eks and that meant carr 
inventory than is 
rts. It 
was necessary t ra he part nd 
them bv rail t he port of em- 
barkation in Fran Le Havre 


to the parts ral ibout 50 


go onto an alt 
clearance 

ransit 
two Ww 


time 
iwa 


1 much larger 


ig 


" 
necessary by using alr transp 11SO 


send 


Damage 
in the sea operation, a 
Gaftet, manager of Renaul 1 ‘ork 
central parts depot. Bs 
imounts to about 5 
duction in damage help part 
the 


for 


damage 


ition in several wat luding 
reduction of extra-large 
parts particularh 


ind 


inventor 
suscepnip 
lost when 


1 ' 
or 10Cal 


wings mm time damag 
irc sent out f 
From the central depot 


the Renault parts go out t 





Renault Cost 


three months ending Feb. | 


Air 
Packing (materials and 
917.39 
49,539.19 


operation) $ 


Shipping 


Unpacking 
Inventory 5,096.63 


0 
(2-3 mo.) 
Warehouse costs 

6,319.82 
61,873.03 
10,000.00 


51,873.03 


(space, personnel) 
Total 
Damage savings 
Total 





Renault, Inc., imported $203,000 worth of auto parts into the U.S 
1959, first such period in which all parts moved by air 


charter. Here is Renault's comparison of shipping parts by air and steamship 


Comparison 


during the 


Steamship 


$ 7.216.82 
11,864.94 
21,201.96 (emergency orders 

6,992.57 
10,193.25 


(about 5 mo.) 


(stock orders, ship) 


ait) 


12,293.06 
69,762.60 








tor warehouses in the U. S., Puerto Rico 
and Hawaii, where they are available to 
800 dealers. Movement from the 
central depot to these subwarchouses is 
not by air except for emergency pur- 

Rate differential domestically is 
too great to 


somnc 


poses 
still 
prohtable in this stage of the distribu- 
tion, according to Gaffet 

It cost Renault about 40 
pound for the actual ait 
the chartered 


sald 


make the use of au 


ent 
hipment when 
Gaftet 
cents a pound 


per 


operation began 
ompared with 17 
Cu The ir rat now has been 


ought down to about 34 cents, largeh 
rough better handling methods 


vel ped by Renault Kperk 


| was 


gained in programing payload At the 
loaded 
i Super HH 


nce 


beginning, about cight t 
naDC64bA 

This has been increased te 
for the 6A and 13 tons for the Super HH, 
expected t nerease further, 
und of the 
f rdc rs he ivy 


it \4 Tf 
ind 10 ton ’ 


fons 


ind 1S 


thus cutting the rate per p 


New York 


race l 


shipments 


now 


part month and lighter parts 


once a week, enabling the load planners 


in I 


econ ymical loads 


rance to mix the par 


>to 10 


it maximum, but usually ty 


Charters are set up 


davs is sufficient time t 
harter 
Caftct belheves 


' 
il iC 
1} 


widcsp! 


us ot cts 
improv further 
Numbers of piston aircraft will be avail 


ible for low-cost operation and produc- 


the cost picture 


themselves 
Air freight 
faster than 


tion of the high-capacity jet 
hould 


rates are coming 


bring lower rates 
down 


teamship rates, he said 


Auto Shipment 

with lrancois Crouzet, 
manager of Renault's 
ut hipme nt of the 
would offer 
ntly it is 


Gaftet agree 
encral unport 
mn | 


iutomubiles 


ere, that 
themselv« 
but that pres 


oper ati 


many ad 
out of the question 

While the 
uch a development, Crouzet sees it as 
ently in the 
possible with pre sent aircraft 
ie light for 
in an airplane and ton-mile costs are 
Exact dimension 
ind possibili 


intage 


company is interested in 


tage and im 
The 


requirements 


pre dream 
Cars 
their space 
therefore high pace 
of proposed new aircrati 
ties for fitting in a 
of cars—for exampic, possible 
decking—are the impor- 
tant considerations to the potential ait 
shipper of automobiles, Crouzet pointed 
out. 

However, even the distant possibility 


maximum numbe7 
sccond 


among more 
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of importing the cars by air is of in 
tense interest to Crouzet. Under the 
present surface system, about 15,000 
cars are in the pipeline between factory 
and dealer at a given time, and the 
statistical average i a single car to get 
to its dealer is 44 days. Each dealer now 
must carry a minimum of a month's 
supply and program months ahead. 

Renault's first use of regular airlift 
in its parts distribution occurred in 
exporting to England, according to 
Gaffet. The same problems of crating, 
handling, damage and the like led to 
chartering of twin-engine planes from 
\ir France for the cross-channel opera 
tion. Renault first came to the U.S. in 
1945, and regular use of for parts 
movement been under considera- 
tion for some time. Only recently, how 
ever, has the volume expanded to the 
point where the company found it ad 
visable to undertake the expermment 

Air-minded Renault also was recenths 
considering the operation of its own 
uirlift, leasing or buving 
surplus piston planes (AW Dec. 21, 
p. 34). Working on the basis of a six 
plane fleet, the company found from 
its studies that the operation wouldn't 
pay 

Ihe current charter airlift involves 
DC-6As for the most part with a few 
Seaboard & Western Super Hs. Other 
Pan American, KLM 


has 


transatlanti 


urlines include 
ind Swissair 
Renault is the second largest ex 
porter of cars to the U.S., with 14% 
of the market, according to Gaffet’s 
figures. Volkswagen is first with 18% 
Volkswagen transportation 
for its parts on an emergency basis only, 
spokesman told Aviation W rex 
Renault imported 37,000 cars 
year and the 1959 total will run 


100,000, Crouzet said 


uses it 


last 
about 


Russian Pilots Attack 
Territorial Rivalries 


pilots are 


Moscow—Russian airline 
complaining that they and their pas- 
sengers are treated like unwelcome 
foreigners when thev land at 
Soviet airports located bevond the ter 
ritory in which the plane is based. 

Biggest target of criticism is the 
Irkutsk field, a major stop on Aeroflot’s 
trans-Siberian run, which passes through 
several territorial administrations. Pilot 
I. Ryzhkov recently declared 

“Crews from other jet transport sub- 
divisions who land at Irkutsk are not 
the same treatment as locally- 
based crews. Thus thev do not have 
an equal opportunity to fulfill their 
trafhe quotas 

“When both ‘foreign’ and _ local 
planes are available, Irkutsk authorities 
channel passengers and cargo to ‘their 


some 


given 
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Raytheon to Distribute by Air 


Westwood, Mass.—Raytheon’s Distributor Products Division expects next month 
to begin phasing in its new system of product distribution, involving routine 
use of air freight with automated order and inventory handling. 

The Raytheon division’s switch to air represents a major success for the airline 
sales approach based on relating transportation costs to the whole distribution 
pattern. In Raytheon’s case, the decision to eliminate warehouses and supply 
distributors by air freight depended on the availability of the new communications 
equipment, Western Union Tel-O-Riginator. This equipment, which will transmit 
pre-punched order information from distributors throughout the country to the 
data processors at Westwood, has been available only recently, according to John 
Thompson, manager of the Distributor Products Division. A fast means of tfans- 
mitting orders was needed and other methods, such as use of teletype, would have 
been too expensive for the operation to pay, Thompson told Aviation Week. 

With the new distribution system, the division expects to cut duplicated inven- 
tories of its electronic component products by $2 million, to provide faster service 
and to save on tax, back-ordering and extra billing costs. Schedule calls for receipt 
of the first Tel-O-Riginator equipment Feb. 1 for use at Atlanta, one of the Divi- 
country. The regular basic use of air freight 
Angeles, Portiand and Chicago locations will 


sion’s four branch warehouses in the 
will begin at that time, and the Los 
be phased in in that order. 

iir freight on a daily basis from Logan Inter- 
performance in meeting schedules. Perform- 
said. American Airlines will handle the 
Much of the material now moving from 


Meanwhile, the division is using 
national Airport to test the airlines 
Thompson 
major portion of the air distributior 
Boston to the American’s Boeing 707-120 jet cargo holds. 

The Raytheon division operates a special warehouse near Westwood with semi- 
automatic packaging equipment to feed packages to trucks which carry them to the 
American takes some of the material on an all-cargo Douglas DC-6A sched- 
ule which leaves nightly for the West. American handles the entire air freight 
‘ther airlines where routes indicate. Eastern, 
for example, hauls the Atlanta materials. According to American, it had been 
sell the “total marketing” concept. The 
1irline has for some time maintained a “distribution consultant” program which 
includes analysis of a company’s approach to its product distribution. 

Unimarket”’ and says it will provide 24-hr. deliver- 
Average time from order to delivery 
the company said, and in some cases 13 , 


ance has been fine so far, 


West travels in 


airport. 
operation, turning shipments over t 


working on Raytheon for five years to 


Raytheon calls its new system 
ies to distributors in principal U.S. cities 
will be cut from seven days to one day 
davs will be saved. 

The pre-punched cards, sent out with the merchandise, provide automatic inven- 
tory control. As the system is first phased in, Tel-O-Riginator transmitters will be 
located at district offices of the cities where the warehouses are now in operation. 
By the end of 1960, Thompson said, the division expects to have installed more than 
200 sets so additional distributors can order directly from Westwood. Ultimately 
the system will include over 600 sets, he 
ration at each branch warehouse, overlapping 


system and the old one—to cover needs until 


said. 
During the early phase of op 

distribution will be used—i.c., the new 

the new system is fully operative 





own’ 
to leave without full loads. 


in 


shown by 


kovo field and Khabarovsk Airport it 


Peter 
final analysis, trafhe profits suff 


inefhciency 


Khabarovsk landed at Irkutsk 

directed to a remote parking ar« 
twelve minutes passed before tw 
dragged a defective ramp to 


ramp 


‘foreign’ flight 


The to leave the plane only after waitin 


half an hour 


craft 


Irkutsk 
narrow fa 


Mi sSCOW 


based at 
about the 
officials at 


“Crews 


turn, fails to arrive on time. 


the Ivan 


ind 


‘Ac 


saving 
Peter blames 


, 
goes, 


plane. 
ilso cited these exam] 
it Irkutsk 

“A Tu-104 bound from Mi 


Rvyzhkov 


lu-104 at he asked for 


heater. 


Irkutsk, 


the heater in condition, 
“Capt. Urubkov demanded 


Thus the passengers wer 


operating 


still waiting their turn for it.” 








“Food for through passengers also 
On one occa- 
sion, there wasn’t any truck to bring 
Finally, after an hour, a truck was 
provided. Another hour was required 
Ivan. In t to get the food and bring it to the 


“When Capt. Aleksevev landed his 


When none was sent, he or- 
dered his flight engineer to find one. 
After two hours, the flight engineer re- 
ported back that there was only one 
and 
other planes which arrived earlier were 


Fund Saling Spur Airline Stock Decline 


By William H. Gregory 
New York—Airline stocks 


tered another trough of 
which appears to be in part reaction to 

investor optimism that 
introduction to jet equip 


have en 
pessimism 


the glow of 
greeted the 
ment 
Investment here don’t be- 
lieve the reaction will reach the depths 
of 1957 
1 level with book values 
Pnces of the major trunklines 
dropped 10-15 points since the highs 
reached last spring and Some 
more modest declines 


analvsts 
’s gloom when share prices on 

were the ruk 
have 


rmmmer 
further though 


} ] . 
vere viewed possibl it the gen 


ral feeling 


barring a general 
Investment Trusts 


Investment 
1 important role 


+} 


] ] 
cause of their deal 


tend to be the most a 

Whether such fund tran 
responsible for 65,000 
Air Lines changing 
before Chni ma 
dav’s volume of ] 
clear, but 
Eastern and 
fund favorites 
ictive on the marl 
weeks 

Fund selling | 
the second qua 
ire reported 
funds watch 
recent sale of 
Northwest Airlines 
edge among them 
pessimistic are the brokerag 
genize the 
but weigh 


debated 


Less 
house analysts 
same problems 
the effects differenth 
point appears to be earnings projections 
for 1960 with th 
many 
no better than 1959 
And for still another 


cases foreseeing ca 


wpoint, there 





United, Sud Negotiations 

Chicago—Negotiations between United 
Air Lines and Sud Aviation for the pur- 
chase of 25 Caravelle turbojet trans- 
ports (AW Nov. 23, p. 47) hit a snag 
recently when United asked the French 
manufacturer to accept some of its DC- 
6B and DC-7 aircraft as partial payment 
of the fleet purchase price. The French, 
unprepared for such a proposal, were re- 
luctant at the prospects of entering the 
used-plane market and are now studying 
the plan to determine whether United's 
counter offer can be handled practicably. 
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is that of a commercial banker in- 


terested in airline financing 

“I don’t see why airline stocks went 
up in the first place,” he said. ““There’s 
no more reason to be any more pes 
simistic now than there was a year ago 
Che problems were pointed out clearh 
before the jets were ever delivered, in 
cluding the nse in capacity spelled out 
plainly in the Cherington report 

“In a lot of ways things have worked 
out better expected We 


looked for 


than we 
a lot of red figures in the 
this vear Our 


tl ! mind 


column 
loans were written with 
It’s a tribute in many wat 


net imcome 


lines have shown the 


have 


Problems cited most 


iuses for concern 

e Cost uncertainty. 

e Impending capacity increases. 

@ Load factor declines. 

e Competitive pressures. 

@ Doubts over the outcome 

ral Passenger Fare Investigatio1 
Ne TC of 


the interpretations of their w 


these is unfamilia 


varie d 
| 


nmediacy wer 
One fund analvst was disma 
ae +h 


ost trends in the last mon 
He felt 


costs W shaping up 


than expected for the jet 


more was expected in the wv ol 
Mlraaieia 


luctivi 
Another was we 
load factors that be 


} 


not like the prospect he foresec 


' 
. i 

than has actually developed 

Scene i 


med OVCT Gd 


gan this fall 


oncessions Of One sort or an 
in responst 


; 


vear as possible 
tive and capacity pre 

Both were concerned cr the in 
creased fixed charges for depreciation 
ind interest which have begun to make 
ippearance (AW Dec. 28, p. 2¢ 
The highly Ik 


the airlines was not regarded as appeal 


sures 


their 
veraged condition of 
ing, the point being made that ait 
transportation isn’t the kind of busines 
vhere high leverage is advantageot 
This is a reference to th 

debt carried by the airline 

this can 


large fixed 
in rapidh 
make for 
burgeon 


with 


growing businesses, 
drastic increases in earnings a 
ing revenues cover fixed charg 


greater ease. 
Dilution of Holdings 


One factor that is worrying both th 
fund and brokerage analysts is the dilu 
shareholders’ holdings 

airlines seck to 
equity capital. Banks and 
ince company lenders have 
plain to the airlines that they feel debt 
to-equity ratios are high and that efforts 
should be made to alter the ratio when 
market conditions take a more fav- 


tion of present 
if and when the raise 
mor insur 


made it 


orable turn (AW Mar. 30, p. 47). 

Just such moves by both American 
and Pan American World Airways last 
spring after their share prices had risen 
above $30 immediate 
damper on prices at the time. By mid- 
summer some. of the funds that had got 
into the airlines in 1958 had cleaned 
out their positions and others followed 


] 
acted as an 


is prices generally sagged 

Sales by funds and a grim 
for the future aren't always a 
ind-effect relationship. Though funds 
usually talk of long term investments, 
in practice they sometimes operate over 
Thus the action 
viewed simply 


outlook 


Cause- 


latively short periods 
of some funds could bi 
is the taking of a nice profit in hand 
than any deliverance of a judg- 
future of air transporta- 


rather 
ment on the 
tion 
Optimistic View 
Not all 
the future 
institution 
ite. He made these 
¢ Depreciation charges 
obsolescing aircraft 
ming power 
iirlines since World War Il 
feels, will not obsolesce 0 
rapidly and will help net 
me extent Airline 
the stres 
ifttention to 
incom« 


funds are appr 
in airlines. One large 
feels just the 
heer, 


because 


Boston 
inalyst Oppo- 
ifions 

rapidh have 


1 the growth in 


carnings to 
may also de- 


on cash flow and 


inrving revenue 


emphasize 
pay more 
down into net 
e Jets, being more cfhcien 
show cost savings 


quipme nt, 


will begin to next 


vcal 
@ Fears of load factor reduction 
capacity a that manage 
ment has no control over the situation 
ind that offsetting m 
made 

© Fare cutting may be nm 


believes fare reductions aré 
won 


and 


CXC Litiie 


ve cannot he 


calamity. He 
the way 
that more isiness can be 


This 


pec ulative 


clear airlines 
investment 


made it 
from in 
require 
that as 
their 


inaivst 
point of view and patience by 
the investor, but speculative 
stocks go he 
iverage 


believe pro pects 
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Lufthansa Order 

Geneva—Lufthansa officially revealed 
its decision last week to order the Boeing 
720B medium range jet transport in 
addition to its long range Boeing 707- 
420s, as forecast by Aviation Week (AW 
Dec. 14, p. 50). 

Size of the order is estimated at seven 
airplanes, probably including options. 
Powerplant for the 720B is the Pratt & 
Whitney JT3D-1 turbofan engine. 
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Boeing Rolls Out First 720 


First Boeing 720 in airline markings is rolled out at the Boeing Transport Divis 
This aircraft will be delivered to United 


ordered 18 of the 720s (see pp. 36-37). 


Passenger, Cargo Gain 
Predicted by IATA 


Washington—Significant 
world airline passenger and cargo traf 
fic were predicted for 1960 last week 
by the International Air Transport 
Assn 

Forecast figures released by Sir Wil 
liam P. Hildred, IATA director gen 
cral, estimate that passenger trafic on 
both domestic and international sched 
uled services may reach the 103 million 
mark this year as compared with an 
expected total of 95 million for 1959, 
with cargo ton miles reaching 1.23 bil 
lion this vear 

Greatest gains are expected in the 
North Atlantic market, Hildred said, 
with IATA predicting a total passenger 
volume of 2 million during 1960 as 
compared with an estimated 1959 total 
of 1.65 million. North Atlantic cargo 
loads also are expected to reach 110.5 
million Ib. this year as compared with 
81.9 million Ib. last year. 

Major portion of the 1960 increase 
in passenger trafic is expected to re 
sult from the lifting of currency limita 
tions on foreign travel by a number of 
countries as well as on new holiday 
fares which Hildred contends “should 
release a pent-up demand for air tout 
ism (in other nations) second only to 
that of the United States.” 

In particular, Hildred said, liberal- 
ized money controls will help make the 
North Atlantic a “two-way street, as 
the airlines have so long hoped.” 

Aiding the growth of air cargo traffic 
in 1960 will be lower experimental 
rates for both specific commodities and 
bulk shipments up to 10 tons, he said. 

IATA’s estimates for world traffic 


gains in 
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were made on the basis of 
tional Civil Aviation Organiz 
ures covering the scheduled 
74 member nations of ICAO 
Final ICAO tabulations 
worldwide gain of 10% in 
carried for a 1959 total of 
as compared with 87 millio 


vious VCarl 


Cargo ton miles reached 1.2 


of 14 


iccording to 


in 1959 for a gain 


previou VCal I< 


tisti 


PanAm May Lease 
—_ * 
707-120 to Pakistan 
Pan American World Airw 
gotiating with Pakistan Int 
Airlines Corp., state-operated 
Pakistan, for lease of a Boeing 


jet transport to be 
between Karachi and | 


used 
route 
Cairo 

Pan American will not 
tails of the proposal, but it 
stood that agreement on tern 
reached this month and will 
operation with Pan American 
until Pakistani pilots can be tra 
fly the jet. Responsibility for 
nance costs will be born 
Pakistan carrier 

Lease terms under discussion 
to involve payment to Pan A 
of about $50,000 per round trip 
by Pakistan International. 

The Pakistan airline expects t Zin 
thrice-weekly service on the route next 
spring and the jet would be ilable 
at that time 

The deal may include an opt 
buy the airplane in two or thre 
time. 


cont 


for United 


factory, Renton, Wash. 
April, after completion of its test program. 


United Air Lines has 


1959 Traffic Figures 
Show Record Increases 


New York—Preliminary reports by 
airlines of 1959 traffic results 
how the highest passenger volumes 
ever carried, and marked increases in 
passenger miles flown. 

l'rans World Airlines reported an 
expected total of 5.5 million passengers 
carried, an increase of 16.5% over the 
1958 total. Revenue passenger miles 
rose 23% to 5.66 billion. Jet passen- 
gers totaled 610,000 persons carried 
1.172 billion revenue passenger miles 

"WA's earnings before taxes for the 
first nine months of 1959 totaled $18.- 
353.000 for a net profit of $9,068,000, 
compared with a loss of $1,824,000 for 
the first nine months of 1958. 

Pan American World Airways’ Latin 
American Division carried 1,434,514 
passengers in 1959, up 13%. Revenue 
passenger miles increased 14% to a 
total of 1,442,762,000. Cargo was up 
10% to 82,631,548 Ib. 

Continental Airlines reported a 60% 
increase in over-all traffic, with a passen- 
ger total of 1,120,000 and a revenue 
passenger mile total of 675 million. 
The 1958 totals were 854,000 and 422,- 
463,000 respectively. The airline began 
jet operations in June, 195°, and has 
carried 165,000 jet passengers. 

National Airlines said its seat capac- 
ity rose 11% for the year and passenger 
miles totaled 1,157,961,000, highest in 
the company’s history. 

Trans-Canada Air Lines _ carried 
3,100,000 passengers, topping the 3 
million mark for the first time. Avail- 
able seat miles increased 17.5% to 
almost 3 billion; revenue passenger load 
factor dropped from 70% to 66%. 


everal 
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AIRLINE OBSERVER 


> Airlines will refine techniques of flight scheduling this year as a key factor 
in the competitive race for traffic (AW Dec. 28, p. 26). As a result, a general 
move on the part of the industry to use computers to determine the most 
productive flight departur¢ and arrival times in the 100 major markets can 
be expected. Most carriers now feel that insufficient marketing information 
is being used to establish the most profitable operating schedules. 


> Australian government will make no move to break its deadlock with 
France over bilateral issues. France last month carried out its threat to 
suspend bilateral talks unless the Australians gave the privately-owned 
French carrier TAI operating rights into Melvourne and Sydney in lieu of 
Brisbane and Sydney which the carrier now serves (AW Nov. 9, p. 50). 
Australian officials claim that Qantas has no interest’ in a service to Paris 
and that concessions to TAI wouid be one-sided—particularly since TAI's 
DC-8 fleet now on order for delivery in May will present formidable com- 
petition to Qantas. Meanwhile, Qantas will accelerate its plans to purchase 
at least two Boeing 707 Intercontinental turbojets to meet the competition 
offered by Pan American World Airways with that model on the U.S.- 


Australia route. 


> British West Indian Airways is leaning toward the Convair 600 turbojet 
transport to fill the small jet order it contemplates. The Boeing 720 


medium-range turbojet also has been under active consideration 


> Major transition from Chicago’s Midway Airport to O'Hare Field on the 
city’s northwest side will be made this year as increasing numbers of turbo- 
jet flights are scheduled out of the latter airport. Number of flights will 
increase at O'Hare to a point where Midway will lose its long-time rank as 
the nation’s busiest airport. 


P Civil Aviation Assistance Group has been established in Cairo to provi 
technical assistance to the United Arab Republic. The project, 

by the State Department’s International Cooperation Administration, « 
for a five-man team from the Federal Aviation Agency to plan and design 
in air trafhe control and airways system and procure and install equipment 


for its operation (AW July 20, p. 51 


+ 


> Federal Aviation Agency and Air Transport Assn. are conducting talks with 
Defense Department in an attempt to get the airline operating ceiling raised 
from an altitude of 35,000 ft. to 40,000 ft. Purpose is to permit more 
efhcient performance at higher altitudes of aircraft powered with the Pratt & 
Whitney J75 turbojet engine. Smaller Pratt & Whitney J57 turbojets have 
been operating adequately within the 35,000 ft. ceiling now in effect on 
most jet airways. 

> Majority decision by the Civil Aeronautics Board to deny a request by 
three supplemental carriers to operate flights during the Christmas holidays 
in addition to the 10-flight monthly maximum established for supplementals 
on each route drew sharp dissents from Board Chairman James R. Durfee 
and Member Joseph Minetti. In ‘ 
the two dissenters said the public service requirements are not being met 


supplemental carriers to provide additional 


vigorously” disagreeing with the decision 


by failure to allow two of the 
service between New York and Miami during the Christmas season 


> Northwest Airlines has signed a one-year contract with Air Viet Nam to 
train flight crews to operate the carrier's fleet of one DC and five DC-3s. 
A seven-man Northwest team will train crews recruited from the Vietnamese 
air force to fly routes between Vietnam, Cambodia, Thailand, Laos and 


Hong Kong. 


> Airlines apparently have exhausted their supply of superlatives that has 
been used during the past four months to keynote advertising plugging 
turbojet service. In an ad supporting the inauguration of Washington 
Chicago-San Francisco jet schedules last week, United made this boast 
“Only DC- service to San Francisco.” 








SHORTLINES 


> Delta Air Lines has asked for Civil 
\cronautics Board permission to elimi- 
nate the turbojet surcharge on Doug- 
las DC-8 nightcoaeh flights to become 
effective Jan. 9. This would affect Chi- 
cago-Miami nightcoach flights as well 
as any future nightcoach flights on the 
airline's system. Delta plans to intro- 
duce the turbojet nightcoach service 
on Detroit-Miami flights on Feb. 1. 
Eastern Air Lines has filed a protest 
with the CAB, asking that the fare re- 
duction be disapproved pending a full 
scale investigation The reduction 
would amount to $6.60 on a one-way 
ticket. Delta also plans to begin service 
into West Palm Beach on its Chicago 
Miami route on Jan. 15 using DC-7s 
on a one-flight per day basis. 





> International Air Transport Assn. says 
that airlines operating to and within 
Europe will have 90 of the newest tur- 
boprop and turbojet airliners im service 
on summer schedules beginning Apr. | 
IATA estimates the new aircraft will 
increase the actual carrying capacity of 
the airlines’ fleets by 20 to 30% over 


the 1959 summer season. 


>» Lake Central Airlines reports that it 


has progressed with its equipment eval- 
uation program to the point where it 
expects to make a decision within the 
next 90 days—probably in the turbo 
prop field. The airline has conducted 
extensive studies on a Convair 340 con 
verted to Allison 501-D13 turboprop en 
gines, the Fairchild F-27 turboprop and 
the piston-powered Convair 340 and 
440. Flight programs on the 340 and 
#40 were not considered necessary be- 
cause of the existing flight data avail- 


ible from other airlines 


>» Trans-Canada Air Lines has an- 
nounced plans to begin construction of 
a $5 million turboprop and_ turbojet 
maintenance base at the Vancouver, 
B.C., International Airport early this 
year. Trans-Canada says facilities to be 
built for the airline's flect of Douglas 
DC-8 turbojets and Vickers Vanguard 
turboprops will include a hangar de- 
signed to hold four DC-8s simultane- 
ously 


> Trans World Airlines will offer re- 
duced helicopter fares for passengers 
connecting between Chicago’s Midway 
and O'Hare airports to and from 
['WA's jet flights to California sub- 
ject to Civil Aeronautics Board ap- 
proval. The reduced helicopter fare of 
$3 one way and $6 round trip on Chi- 
cago Helicopter Airways is 50% below 
regular rate. TWA, along with other 
carriers, already operates free ground 
transportation between the two Chi- 
cago airports 
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10 MILLION HOURS 
IN AIRLINE SERVICE 


have been flan by 
ROLLS- ito) (43 GAS" TURBINES 





Boeing 720 medium range turbojet transport is first of 18 ordered by United Air Lines and will be delivered in April 


Transport can carry up to 153 passengers in a tourist configuration. Kange, with full payload, will be 3,550 mi. maximum. 


Plane is 8 ft. 4 in. shorter than the Boeing 707-120, and 45,000 Ib. lighter. Top cruising speed is about 615 mph. 
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Wing leading edges have been extended, increasing sweepback and adding to low speed wing lift (AW Nov. 9, p. 42). 


Boeing 720 Medium Range Jet Starts Flight Tests 


Boeing Airplane Co. has started flight test- 
ing of its 707-720 medium range jet trans- 
port following its first flight at Renton, 
Wash. (AW Dec. 7, p. 39). Plane has been 
ordered by United Air Lines (18 720s); 
American Airlines (25) and Irish Air Lines 
(3). Powerplants are four Pratt & Whitney 
J13C-.7 turbojets; however, the 707-720B 
model will have JT3D turbofan engines. 
Modifications of the 720 include redesign of 
the wing leading edges and rudder and 
addition of three wing leading edge flaps to 
improve takeoff and landing characteristics. 
Eventual modifications may include bound- 
ary layer control, scheduled for evaluation 
at Boeing (AW Nov. 9, p. 43). Company 
said new modifications probably will go into 
the production line by the end of 1962. 
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COMPLETED Atlas tank is move 








Atlas Generates Fabrication Advances 


By Richard Sweeney 


San Diego, Calif.—Major advances in 
space age vehicle fabrication have been 
Convair's Astronautics Divi- 
through development of  tech- 
niques required to build the Atlas inter- 
continental ballistic missile 

Advances generated by Atlas require- 
ments include 
© Welding techniques to join very thin 
Type 301 stecl sheet, Atlas 
primary structura! material, including 
to use the inert gases neces- 

iry to prevent oxidation during welding 
of this type material 
¢ I'stablishment of specifications for de- 
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Production Items 


Essentially, Astronautics builds At 
lases as production items, on a missile 
by-missile, job shop basis. This stems 
from vanations in missile equipment re 
quired for developmental flight test 
program the Atlas as a 
booster for several National Aeronautics 
ind Space 


Now 


ind use of 
\dmimstration projects. 


with the missile being deliv- 


TANK SECTIONS with inner and outer 
is used for joining skin sections. A 


to keep abreast of new materials, ever 
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Welding fixture below 
: research program is conducted by Convair 


ugh they may not be designed into the Atlas. 
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ered to USAF operational crews at Van- 


denberg AFB, Calif., standardization in 
particular models and configurations 1s 
being firmed so that operating person 
nel will not face many missile detail dif 
ferences, promoting standardized pro 
cedures associated with operational de- 
ployment. 

In addition to basic production capa- 
bility, Astronautics’ facilities and equip 
ment are keved to make its Atlas plant 
a self-supporting development center 
rhus, any special missile or component 
can be built completely in-house. But 
when production runs are scheduled, 
parts are subcontracted to specialist 
firms because Astronautics has only a 
limited number of each type of machine 
tool 

Except for some special machine tool 
requirements, critical to Atlas fabrica 
tion, Astronautics uses conventional 
equipment in fabncation and assemb!y 
of the missile. 

Astronautics is set up not only to 
fabricate and assemble Atlas tanks, and 
perform final assembly of the missil 
major subsystems to complete the flight 
irticle airframe, but also to produce 
clectronic equipment 

Astronautics designed much of the 
avionics equipment aboard the Atlas, 
such as autopilot, programer, AZUSA 
tracking system transponder, and manu 
factures a major share of this equip 
ment. Standard electronic parts which 
can be purchased from vendors are 
bought, such as transistors, resistors and 
capacitors, but the circuits in which 
they are used are Astronautics-designed 
ind built 

Some avionic equipment is installed 
in Atlas carly in its journey down 
issembly line, especially instrumenta 
developmental flight test 
ind missiles which undergo extensive 
static testing in Sycamore ( 

Edwards AFB, Calif 

Problems Astronaut 

meeting Atlas weld 


luded establishment of 


ie 
+} 
tl 


i¢< 


tion used 


1 gas mixtures which 

with each material, flow 

ipplication, and a method to introdu 
the gas through the holding fixture an 


not contaminating the gas 


} 


Welding Research 


An active welding research program 
is constantly conducted to keep abreast 
of new materials, although they may 
not vet be designed into the Atlas 
Weld engineers develop the theor 
necessary to meet new material require 
ments, then apply it to production in 
automatic machinery to keep human 
error at a minimum 

Notable advances have been made in 
resistance-welding exotic new material 
and thin sections of conventional mate 
rials. For example, exotic materials in 
clude the netic and conetic metal 


which have special grain structure oren- 
tation for avionic properties. Netic has 
a high nickel content, while conetic ma- 
terial contains cobalt. Both are flash- 
plated with gold, then spot-welded and 
used in miniaturization and micromini- 
aturization of components. 

Convair established special more-rig- 
orous specifications within the frame- 
work of the existing military welding 
specifications. Astronautics collaborated 
with welding equipment manufacturers 
to meet vanous Atlas requirements 
Primarily, these firms are builders of 
conventional welding equipment who 
built special machines to Astronautics’ 
stringent specifications. These icquire 
ments are more exacting than ge.werally 
ncountered in production type cquip- 
ment 

Fusion welding—basic material joined 
in a continuous scam without introduc 
ing additional weld matenal—underwent 
concerted research effort. Process now 
used has a stream of pure helium im 
mersing the top electrode which does 
the heating to fuse the material, while 
the iron backup bar is notched to pro 
vide a gas passage. This keeps the weld 
irca in helium flow constantly to reduce 
oxvgen contamination 


Bulkhead Welding 


Vertical welding technique was de- 
veloped for 10-ft.-dia. bulkheads made 
up of several sections, because it is 

isicr than using conventional equip- 
ment requiring welders to crawl under 
holding fixture and assembly. In this 
previously untried vertical technique, 
Astronautics manufacturing engincers 
decided to weld from top to bottom, 
ind developed sper ial schedules of volt- 
iges, amperage, rate of head travel, type 
ind flow rate of gas. A helium-argon 
mixture is used, with critical mix pro 
port ns 

Gas impurities wa ne of the major 
problems Astronautics me vhile deve 
ping helium welding 
ng contaminated 

Helium used in Astronautics welding 

pt than the basic hehum normally 

ilable from U. S. Bureau of Mines, 
uppher, and each cylinder is tested 
running a weld—the only wavy it can 
hecked 

Another problem presented was he- 
lium’s ability to penetrate porous 
metals, especially the castings and forg 
ings used in valves. The fix was to im 
pregnate the interior of these parts, 
which carry helium at high pressure, 
with a synthetic rubber-type material 

Hand welding is used on some weld 
parts, principally on the K-Monel ducts 
which carry liquid oxygen and RP fuel 
to the booster and sustainer engines 

Hand-welders at Astronautics are cer 
tificated by both the company and 

SAF for six-month periods, by check- 
ing sample production-part welds in the 
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Arthur Shef, Chief, Advanced Design Section, Missiles and Space Sys- 
tems, irons out a problem with Arthur E. Raymond, DOUG LAS 
Senior Engineering Vice President of 
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There's a trend worth watching in America's missile program today. 

It’s aimed squarely at greater flexibility and reliability of ground support equip- 
ment. . . away from bulk, heaviness, immobility — more and more toward highly 
mobile support systems housed in lightweight, high-strength aluminum shelters 
and vans. 

More mobility, more reliability, through smart ground support systems packag- 
ing — those are the targets. 

That's why the top brass (both military and civilian) and Craig, are sitting 
together these days at the system planning stage. 

For lightweight, high strength, all-weather shelters are precisely Craig's 
specialty. Not only does Craig develop and build shelters that are lighter, 
stronger; and pack more payload . . . but Craig engineers have the experience 
and capability to tie the entire package together . . . provide complete system 
integration. 

In short, Craig can wrap up the whole problem in one neat aluminum package. 


FOAMED PLASTIC RADOMES AIR TRANSPORTABLE 





SHELTERS 


CRAIG SERVES YOU IN ALL THESE WAYS: 
« Systems housing — light weight, high- 
strength aluminum shelters, vans and 
trailers for mobile, transportable 
ground support and electronic systems. 


Systems components — including tel- 
escoping antenna masts, transit cases, 
spare parts boxes, equipment racks, 
and cabinets. 


Systems installation service — layout 
and installation of complete systems, 
through final checkout for maximum 
mobility and reliability. Includes all 
cabling, shock & vibration isolation, 
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... WITH BRASS 


human engineering, environmental 
control, testing, and repackaging. 
Systems packaging research — engi 
neering design and development for 
ground support and electronic equip 
ment protection 


Complete production facilities — all 
the manpower, al! the tools, all the 
space required to handle the complete 
packaging assignment 

A unique “‘aluminum-chemical re- 
search” service a highly versatile 
“brainpower pool’ for solving virtually 
any problem in aluminum and foamed 
plastic fabrication. 
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SYSTEMS, INC.[# 
LAWRENCE, MASSACHUSETTS 
DALLAS, TEXAS 


5530 Yolanda Lane 
EMerson 8-4408 


ACK STREET MUrdock 8-6961 


LOS ANGELES 45, 
CALIFORNIA 
28 « W. 1016 Berlin Road 6214 W. Manchester Ave 
HAzel 83-2400 SPring 6-0025 


Busine 1 equipment are another Craig specialty through 
LeFet ition, Cedar Rapids, lowa — a Craig subsidiary 
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FOR 


MACH-BUSTER 


is practically total blindness 


oo vision 
compared to NASARR the lightweight, compact 
all-weather monopulse radar system produced hy 


Autonetics 


Let the targets hide where they will mn deep val 
leys...surrounded by jagged mountain peaks...cov 


With NaSARR aboard, Americas 


ered by clouds 
attack pilots can find them all 
an appetite for adversaries 


secks 


NASARR ha- 


them out in good weather or bad, day or night 


It is the only monopulse radar system ir produc 


tion that performs the standard radar tasks of search 
and attack for both hedge hopping missions and 
those up in the str itosphere . as well as contour 
mapping and terrain avoidance 

Like all Autonetics systems. NASARR performs 


reliably and aécurately — regardless of speed. altitude 


or temperature 


Armament Control Systems by Autonetics @) 


REGIONAL OFFICES: WASHINGTON, D. C. AND DAYTON, OHIC 
COMPUTERS AND DATA SYSTEMS 


A DIVISION OF NORTH AMERICAN AVIATION, INC 
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test laboratory for very accurate results. 

Ducts of the K-Monel are the most 
difficult hand jobs. Astronautics esti- 
mates that of all hand-welders on two 
shifts, only about 10 are qualified to 
hand weld this material. Proposal to 
certificate welders by ultimate strength 
testing of the production K-Monel 
ducts was quickly killed—the part cost 
$11,000 by the time it reached the 
stage where tests would be appropriate. 

K-Monel is first formed, then welded, 
then age-hardened. Because defects do 
until after age hardening, 
parts must be thoroughly 
cleaned with trichlorethyvlene solution 
prior to the start of age hardening 
Cracks and breaks can result from fin 
gerprints or pencil marks which are not 
removed before the hardening process 

It is permissible for pinholes to be 
filled with soft solder in finished K 
Monel ducts, but no major repairs are 
Defects mean scrapping the 


not show 


K-Monel 


allowe d 
part 


Forming Parts 


In early Atlas fabrication develop 
ment, forming parts from very thin 
sheets of Type 301 stainless steel proved 
1 problem because this material work 
hardens rapidly and is not heat-ti cat 
ible. Once the part is hardened, no 
further work can be done, and it is 
scrapped unless it mects specifications 

One of the most difficult parts was 
the curved forward bulkhead in the 
tank section, formed from .010 sheets 
Early in the program, the material was 
cooled to 6001 using drv ice, then 
formed. Getting 30 to 40 satisfactory 
parts out of 100 was considered good 

These bulkheads now are formed on 
a Cyril Bath stretch former incorpo 
rating a “yield control” which slacks off 
the stretching action just enough to 
keep the material from teanng when 
the yield point is approached. Forming 
du fives the maternal a wiping motion, 
helping to get the desired shape with 
ut tearing or completely hardening the 

After forming on this ma 
parts are in the three-quarter 


material 
hine 
hard condition 

Major Atlas subassemblies are the 
ring sections of the integral tanks, 
which Astronautics calls barrel sections 
Although most of the tank section 1s a 
constant 10-ft. dia., each barrel is 
welded into circular form on its in 
dividual jig due to differences in the 
gage of each barrel, starting with thin 
skin near the nose and progressing to 
heavy skin at the base. After welding, 
the barrels are kept in internal and ex- 
ternal support mngs, since the thin 
material would collapse if left unsup- 
ported 

Atlas tank assembly starts at the for- 
ward tank bulkheads and works back- 
ward. Each of the barrels is stove-piped 
into the one ahead, a technique calling 
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for close cooperation between structural 
design engineers and production people. 

All parts and components built 
into the tank as assembly progresses, 
barrel by barrel. Fabrication of ITge 
and small parts and component done 
with cleanliness comparabl quid 
oxygen contact 

Stove-piped barrel section 
ance seam-welded together, t! row 
of spotwelds is added on each side of 
the seam. The welding head t the 


’ 
than 


resist- 


circumference three times rat 
having all three welds done in pass 
Ihe missile is assembled in ntal 
position and the welding hine 
travels on a track as the tanh rbly 
gets longer section-by-section 

Most intricate part of all t 
bly is welding the aft tanh 
into place. Both the forwa 
which carries liquid oxygen 
rear, which carries fuel, have 
for cleaning and 
bulkh« 


manhole 
lo weld the rear 
28.000-Ib 


in elbow so that the we 


cial machine wa 


with 
straight 


could be inserted 


through the small manhok 
elbow is bent to place the h 


weld 


Tank Pressurized 


After assembly welding 
the tank is pressurized. 11 
support rings, which remain 
throughout tank 
come apart in sections small 
be removed through the man 
ire taken out before the tank 
surized. External rings remait 
until pressurization is comy 

The pressurized tank 
hvdrostatic facility and ab« 
gal. of demineralized wat 
nitrogen are used to boost 
both tanks to normal max 
sure levels and leak 
ducted. Although water is 
liquid oxygen and heavier 
fuel, the total discrepan 
pounds per square inch an 
considered valid 

Following the 
ternal support rings are 
the tanks, 
liquid oxygen compatibility 
done for the tank interiors 

When the problem of cl 
tanks to the degree require: 
oxygen compatibility arose, Ast 
Factory Manager John Hopma: 
several proposals from cleaning 
firms, but costs and equip 
mates seemed excessive. H¢ 
closest analogy would be in « 
milk tank trucks, so he spent 
Los Angeles dairy observing it 
These resulted im the basi 
which Astronautics’ present 
method evolved. 

An QOakite solution 


1} 
assem DI\ 


hydrostat 


manholes are 


‘ 


is SD 


the tanks under high pressure to loosen 
any dirt or carbon particles in crevices. 
At first a special spray rig was devised 
which sprayed the interiors at 100 psi., 
but now a high pressure fire hose is be- 
ing used. Spray is directed around the 
tank slosh baffles to avoid damage. The 
tanks are rinsed at least twice with dis- 
tilled water, then inspected. 

Two inspection methods are used, the 
water break test and surgical swab 
method. In the water break test, water 
is sprayed at low pressure along tank 
walls, and if proper cleanliness has been 
obtained, the water will flow evenly 
down the sides of the tank. In the swab 
test, swabs are wiped onto sides of the 
tanks, then put into sealed containers 
and taken to the laboratory for analysis. 

Inspectors, wearing special clothing 
to prevent tank contamination, are the 
last to check the tanks. Manholes then 
are covered by a tight weave cheesecloth. 

Following closing, the tank is di- 
rected to the final assembly line where 
tubes, valves, propulsion system and 
electronics packages are installed. In 
final assembly, the missile is brought 
into the configuration specified for it 
in the contract. 

Due to the nature of the develop- 
mental program, plus the varied uses to 
which Atlas has already been put as a 
booster, it has been said that no two 
missiles came out the door exactly alike. 
This is changing now, as operational 
hardware deliveries start, since military 
personnel who train with and maintain 
the missile and will be responsible for 
launch will not be able to contend with 
a wide range of missile variations. 

After missile final assembly, systems 
ire tested individually. Hydraulic sys- 
tems are checked in the assembly stands 
rhe missiles then go to the high pres- 
sure test area. Here, high pressure sys- 
tems are tested at more than 3,000 psi. 
for a functional check of the pneu- 
matics and the pneudraulics (combined 
pneumatic and liydraulic units). 


Leak Checks 


After the high pressure run, systems 
pressures are reduced to 1,000 psi. so 
personnel can enter the area and per- 
form leak checks. Test procedures as- 
sume imminent leaks or weak spots 
either would blow out or give way sufh- 
ciently during 3,000 psi. operation to 
allow visual detection during 1,000 psi. 
operation inspection. 

Helium systems and titanium storage 
bottles are checked next and the Atlas 
is brought back for its major test—the 
final checkout, during which the missile 
is run through a simulated countdown 
using semiautomatic checkout equip- 
ment. All systems are operated as they 
would be at a launch, and the results 
are recorded on magnetic tape. This 
record shows whether engines gimbal 
properly at signals from the autopilot 
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and if pressures are nght in magnitude 
and time sequence. No liquid flows take 
place in this final checkout. 

Although all pertinent components 
have gone through individual high pres 
sure test prior to liquid oxygen com 
patibility cleaning and packaging until 


lida Hid st ; 
Jie wnat of they are assembled on the missile, they 
j TTA Ute il ales , still get a check in this final dry run 
ew oui Haan i Ducts which would normally carry pro 
i i 1 pellants carry gas instead, undergoing 
TT, : BEE ; more stringent conditions for leak de 
=e tection than if the propellants them 

selves were used 


TM 


The mussile’s telemetry equipment 
also 1S checked out insotas as possible 


transducers and temperature are 


gages 
operated and their output is recorded on 
tap After the tape has been read bi 
Astronauti ind customer personn 


for acceptable operation of all systems 


the missile receives a final customer 


inspection and then is places 


transportcr-cye r trailer ane 


missile leaves factory w 


techni ( stage cparation 
FIXTURE for welding on the inside of the tank is operated through a small manhole in the 4 ene mihi which ere not in 
bulkhead. Hand welding is used on some weld parts—mainly on liquid oxygen ducts until the missile reach« 
p ensure that the 
ifT\ proper TC 
ct up i quality 
j } 


$C Tie 


Te 


ning ) rESSike part 


Control Areas 
D. R. Archibald is manag 


ntre which vers these are 
¢ Inspection of incoming 1 
Astronauti plant ot work 
ind end product 
e Process control, 
t ichieve 
group al 
the most an 
r results from quality te 
© Quality assurance, which uses produc 
on ¢valuahon 


mMiLCTI 


rigin i Astronauti 
peing met 
® Administration, 


Til 


mm nent ompi 


@ Off-site quality control, which 
immed from one Atlas base 


2. 3 j } 
ile h indling, malfun¢ 


per procedures for han 

oft material so that 

low the ume line 

; Personnel works with Astronauti ind 


ther contractor personnel, rather than 
PRESSURIZED tank is raised into the hydrostatic test facility; about 28,000 gal. of deminer 


the user agency 
alized water and dry nitrogen are used to boost tank pressure for leak checks. 


¢ Outside production inspection 
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sloyes, stationed in supplier plants to 
1elp the vendor solve problems arising 
from Astronautics work. Astronautics 
feels it is to the mutual advantage of 
vendor and buyer when they join abr: 
to solve a problem, and the sooner it 
becomes a team effort to solve the prob- 
lem, the better, according to Archibald. 
Buver re presentative no longer functions 
as a “policeman” under Astronautic 
rules 

Working with the vendor of the 
spherical titanium helium tanks, Astro- 
nautics helped develop a_ processing 
technique which increased the yield of 
tanks from minimum to 90% of total 
production without any major design 
changes 

One early and large quality control 
effort was directed toward thin Type 
301 stainless steel sheets. Astronautics 
wrote specifications for finish, tensile 
strength, thickness and other param- 
eters. Washington Steel Co., the rolling 
mill which primarily supplies Astro 
nautics, once shut down its other activi 
ties, directing all efforts to deliver a 
hipment of Convair material. No basi 
process changes were required to pro 
duce Convair steel, just closer tolerance 
observation 

Washington Stecl usually buys its 
two-ton hot bands from Jones & Laugh 
lin Steel Co., in 0.187 in. thickness, ac 
cording to Astronautics. Washington 
elects the best bands from J&L pro 
duction for Atlas work 

Astronautics usually receives the ma 
terial in 3,000 Ib. to 5,000 Ib. coils 
Orders are placed according to pounds 
f a given thickness required. Cut 
rently, Astronautics is the only user of 
l'ype 301 stainless, and if it rejects a 
batch, the material must be reworked 
for any other customer or, in the case 
if very thin sheet, it is junked. 


Samples Tested 


Astronautics pulls samples from be 
ginning and end of each coil, sends 
these to the laboratory for testing. After 
every 35 ft., another sample is taken and 
floor-tested for ultimate strength and 
clongation. Should a sample of material 
not mect specifications, the entire coil 
is withdrawn from production use until 
1 complete laboratory test program is 
completed 

A fairly comprehensive record is 
logged on each section of missile skin 

the heat number, coil number, part 
number, ultimate tensile strength and 
elongation data are etched on each sec 
tion. In early missiles, where skin 
thicknesses were duplicated, skin sec 
tions recovered from missiles without a 
record could not be identihed well ac 
cording to “heir position in the struc 
ture. Now the specific thickness of the 
material pinpoints its position in the 
kin assembly, 

This data was used by Astronautics 
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engineering department when t! 
sile was put through a weight 1 


program, since data on ever 


primary structure is recorded wl 


tail parts are not 
During fabrication, visual 


and gage-thickness checks are m 


stantly, and anv defect whi 
measured by normal means, 
optical micrometer or the 
needle thickness gage, make 


terial subject to Materials Revi 


lest samples of welded s 
pulled from production 
batches, but end pieces are us 
than the actual parts fabricat 
missile. 


Dye Markings 

Dye penctrant is used on 
of parts prior to acceptance 
of a specified type are disco 
can be repaired, but other sp 
fects cause the part to be jun 

Kach spotwelding machin 
fied” for operating limits it 
Schedules are individualls 
cording to type and thickn 
terial to be welded. After qi 
machines do individual jobs 

Tensile tests of the pot 
visual penetrant tests for p 
indicate improper machine 
which can be corrected. Ma 
put is checked each hour on 
Machines which handle diff 
of work, requiring resetting, n 
qualified 

Major machines are allow 
two hours between test samp 
of the time clement require 
the machine Some are limi 


; 


type of work because of thi 


ing which thev in orp rate 
Following usual visual in 

pits and burns on resistan 

fy | product 


i 


tested again until the fabric 


md rr 


tank goes to the hydrostatx 
where i le iA check iS D> 
about half normal operating 


If a leak is discovered, th 
} 


Review Group decides if a han 
weld can close the gap adequat 


Biggest cause of worry to 


are parts fabricated immediate] 


and behind a faulty one, whi 


inspection without the faults b 


covered, since a possible fault 
imminent vet still undiscover« 


Ensuring Tightness 


At least once dailv, insp< 
ind jiggle electrical cable cor 
and plugs for each machine 
tiohtnecs 

The triple-distilled water 
hydrostatic test is pumped 
special svstem to ensure 
Once used, water is drained 
nine cents-per-gallon cost, to 


ot contamination 


Astronautics inspectors work close be- 
hind cleaners. Astronautics prefers to 
hire young men without previous weld- 
ing inspector experience. They can be 
trained to Astronautics standards and 
techniques without having to’ unlearn 
any previous experience. Astronautics 
has only four or five inspectors who can 
perform final tank inspection and clos- 
ing. 

X-Ray Inspection 

Other parts and materials (such as 
titanium spheres, castings and forgings) 
not amenable to standard inspection are 
sent to a special materials laboratory 
for such procedures as X-ray. Ultrasonic 
inspection of incoming parts is done be- 
fore they enter the production pipeline. 

Each incoming part, whether Con- 
vair or vendor-designed, although quali- 
fied after initial testing, undergoes an 
acceptance test. This holds true for 
thousands of production parts which 
ire not AN standard (considered as 
meeting specification when received). 

Currently, the ratio of inspectors to 
production workers in detail parts fabn- 
cation is 1 to 12 in. In tank assembly, it 
decreases to 1 to 10 or 11. A further 
reduction to 1 to 9 is effected during 
missile final assembly. 

In electronics, which Convair became 
deeply involved in due to designing 
equipment to the peculiar requirements 

f ballistic missiles, constant work 1s 
done to advance the state of the art 
One example is the AZUSA transponder 
now being installed as compared with 
that formerly used (AW Feb. 9, p. 65 
lhe new package is one-quarter the siz 
f the old one 

Fach electronic part essential for 
flight safety or inission success under- 

es an individual test when received 
It must meet not only general specifica- 
tions, but also must perform within a 
narrow set of limits established by As- 
tronautics. If the part qualifies, it is 
labeled with a blue dot. ‘This involves 
much testing, especially of transistors 
ind comparable units, but saves in the 
long run by fewer electronic failures in 
missiles, Astronautics believes. 

Astronautics builds up packages such 
as autopilots and programers. Gyros for 
these two components age purchased 
from vendors, tested before leaving the 
vendor factory and again when received 
it Astronautics and then undergo an 
idditional seven hours of testing before 
entering the production line. Three 
gyros are used in each autopilot stable 
platform. 

When the platform is built and of 
erated, performance data is logged on 
magnetic tape as a permanent record. 
est inputs are used, which are in- 
tended to produce specified output data 
which can be checked on tape for ac- 
curacy and compliance with specifica- 
tions. Some 40 hr. of running time has 
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Tannin 


HIGH SPEED COMPUTERS housed in 
tower calculate target information from 
radar and provide intercept-Jestroy data 


CENTER OF OPERATIONS for FPS-35 in- 
stallation is MAJAC — Monitor, Anti-Jam 
and Control Console 


In 1936—air 


defense by SPERRY 


Before the invention of radar, 
Sound Locators aided the human ear 
in sensing the approach of aircraft 


0 SY 


TOWER OF STRENGTH in U.S. defenses, area search radars by Sperry will 


be spotted strategically throughout main Air Force defense networks. 


Giant Sperry Search Radar 
To Strengthen U.S. Air Defenses 


First fortress-like radar is “on the air” only 19 months after contract 


New, high-powered area defense search 
radars housed in giant concrete “for- 
tress” towers — are taking their place in 
America’s vast chain of air defense sys- 
tems. The first such tower was con- 
structed at Thomasville Aircraft Control 
and Warning Station in Alabama 

These radars (AN-FPS-35), devel- 
oped by Sperry’s Surface Armament 
Division in close cooperation with 
USAF’s Rome Air Development Center, 
will become part of the Continental Air- 
craft Control and Warning System which 
searches out cruise-type missiles and 
aircraft. 


SURFACE ARMAMENT DIVISION, 
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The giant antenna assembly, weighing 
nearly 70 tons, is situated on a concrete 
tower 85 feet high and 60 feet square 
[he radar feeds target position informa- 
tion into high speed computers, which 
in turn work out involved calculations 
for interception and destruction of the 
target by missile weapon systems. The 
tower houses the full complement of 
men and equipment necessary to sustain 
continuous operation. Strategic sites in 
the U.S. deferise network have already 
been selected for location of additional 
search radar systems. 

[his “tower of strength” in U.S 


-OSCOPE 


defenses underlines Sperry’s advanced 
capabilities in radar—the result of expe- 
rience dating back to radar’s earliest 
beginnings and highlighted by many 
significant Sperry contributions to the 
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been logged by the gyros when they are 
incorporated into a stable platform for 
the autopilot. This package then is 
tested to specifications. 

All electronic canisters are 
shake-table test at 3g 
tude 200 cps. frequency, The tests are 
run “hot,” with the units tested while 
normal operating voltages are applied 


' 
given a 


two-axis ampli- 


Non-Destructive Test 


Combination of shake and applica 
tion of current usually brings out in 
herent defects of fabrication. Testing is 
usually far below de- 
sign limit parameters. Electromechani 
cal components are opened after the 
Shake test for inspection. 

Shakers are recalibrated periodically 
to ensure compliance with established 
settings. Longest term any test equip- 
ment is allowed to be without 
recalibration is 90 days, but some equip- 
ment is recalibrated every 30 days. 

Inspection of the mechanical and 
structural parts of assembled Atlas are 
done by one group of inspectors, while 
the electronic packages, plus the missilk 
portions which have the mechanical, 
hydraulic, propellant and other systems 
controlled by the avionic packages, are 
tested by another group 

When the missile is run through the 
composite checkout and the tape com 


non-destructive, 


used 


piled, it goes to a special group of 


evaluators for analysis. 


Composite Checkout 


Composite checkout is 
a button is pushed to start the 
which continues until the 
During this test, 
inspectors ‘monitor a number of gages 


semiauto 
matic; 
sequence, 
program is completed 


oscitlographs and trace pen recorders, 
sorne emergency controls 
should a malfunction be indicated 
which might affect safety of personnel 
or damage the missilc 


with stop 


One problem encountered here is the 
occasional malfunction of the electronic 
itself and/or error of the 
Whenever a problem is In 
checkout, 
missile and 


equipment 
operator 
dicated during composite 
both sice ire checked—the 
test equipment, to pin 
troubk 
If the 
judge 
the mussile 1 


down the 
om posite checkout tape is ad 
ifisfactor' 
vccomplhished plus InsSpcc 
After the 


missile 1s 


1 final “cleanup” of 
tion by customer personnel 
acceptance tion, the 
weighed, put on the transporter-erector 
trailer and 

After the 
tached to the trailer, a couple of tnps 
around the plant area are made to check 
that prime mover-trailer. is functioning 
and the trailer driver is competent 

When the missile is shipped, records 
accompany it. These give a test history 
of the missile and each significant com- 
ponent. 


Ins pe 


hroude d 


prime mover has been at 
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Hivmination in this Binks 
spray booth is virtually 
shadowless, enabling 
pointers to work quickly 
and efficiently. 


a 


At Douglas Aircraft, Long Beach, Calif... 


90% of all DC- 


8 painting 


done in 3 Binks spray booths 


A whopping 151-ft. Binks dry- 
type spray booth accommodates 
the main fuselage section of a 
DC-8 Jetliner. This is the largest 
of three booths used for priming 
and painting. Entry is through 
large roll-up doors at each end 
of the booth. Hanger-type doors 
along one side of the booth pro- 
vide a 100-ft. clear opening for 
easy roll-in of other large as- 
semblies. 

Twelve powerful 20,000 cfm 
exhaust fans insure positive re- 
moval of fumes and overspray. 
Intake and exhaust air is fil- 
tered to prevent dust entry and 
keep exhaust stacks free of paint 
pigment. 


Production line requirements 

Design and installation of these 
spray booths combined the tal- 
ents of Douglas production per- 
sonnel and Binks spray painting 


engineers. Of prime consider- 
ation was the need to integrate 
the painting operation into the 
production line. Capacity and 
reliability were a must as a jam- 
up in painting would seriously 
hamper other production steps. 
The dependability and efficiency 
of Binks spray guns also contrib- 
uted to an assurance of smooth- 
flowing production. 


investigate this finishing bonus 


In addition to bringing a wealth 
of experience to every finishing 
problem, Binks engineers bring 
a complete line of standard man- 
ual and automatic equipment as 
well as electrostatic and airless 
spraying units. They have no 
“special” process to sell. This 
can mean dollar savings to you 
. . . does mean a finishing system 
best suited to your requirements. 
Call, wire or write today. 


Ask about our spray painting school 
Open to all... NO TUITION... covers all phases 


EVERVTHING OF 


MATERIAL 


NATIONWIDE 
HANOLING PUMPS Et 


SERVIC 





TIMI 


Binks Manufacturing Company 


! 3116-30 Carroll Avenue West, Chicago 12, 


Ilinois 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED ay DIRECTORY 
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Honeywell is developing an 
advanced self-adaptive flight 
control system for test in manned 
space research vehicles 


Honeywell, under sponsorship of the Wright 
Air Development Center's Flight Control Lab- 
oratory, is currently developing an advanced 
Self-Adaptive Flight Control System for future 
hypersonic weapons systems. This system is 
being designed to perform the critical task of 
automatic control and stabilization through- 
out the entire flight profile, including integra- 
tion of aero-dynamic and reaction controls. It 
is typical of those systems to be evaluated for 
future flight test in the X-15 
----38,000 FEET 


FROM SEA LEVEL 


The Honeywell Self-Adaptive Autopilot 
is designed to deliver optimum performance 
for every type of flight vehicle 


1 LJ 


The simplest, most reliable automatic flight control system yet de- 


signed, the Honeywell Self-A laptive Autopilot operates independently 


of air data information and complex gain scheduling. Adjusting itselt 


In response Co its Own performance, it is unaftecte | by changes in aero 
lynamic characteristics 
The advantages of this highly versatile system relate directly to 


stringent military requirements and are detailed on the opposite page 








= -j ATMOSPHERIC RE- 


t profiles of 


Typical 
high alcie and high speed missions 


planne tor X-15 








} 


RR Ae 
eG 


— 


TO SPACE 


Simplicity— Needs no air data information for gain sched- 
uling—is not significantly affected by design modifications 
in aircraft, asymmetric loading or center of gravity changes 

is easily mechanized and needs little tailoring to specific 
vehicles—is 45% smaller and lighter— requires 50% less power 


Reliability— Provides major reduction in required com 
ponents, sub-assemblies and wiring—uses solid state ampli 
hers and switching logics. 

Economy — Assures significant cost reductions through low 
initial cost of design and development, and simplified 


logistics, training and maintenance. 


Versatility 
tem Can De 
air vehicles 
supersoni 

hypersoni 

through | 

now und 

and “‘light 
of its wid 

into your 

2600 Ri 


Honeywell Self-Adaptive Autopilot Sys- 
y adapted without major modifications to 
pes— business aircraft, helicopters, drones, 
and bombers, missiles and the latest 
h vehicles. Having previously gone 
essful tests in the F94C, the system ts 
ght tests in both the supersonic F101A 
Cessna 310 aircraft—impressive evidence 
of adaptability. To learn about fitting it 
| or write Honeywell Aero, Dept. 671, 
Minneapolis, Minnesota. 


Honeywell 
| Mitty Prodictt. Group 
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EXTENDED 
FLAME 


BALLOONING of rocket exhausts at high altitude has caused difficulties with missiles and space vehicles powered by clustered rocket 
engines. Exhaust pattern on a hypothetical cluster under near-space conditions is shown in the second drawing from left; sea level pattern 
is at left. Spreading of the exhausts greatly alters the flow conditions around the missile base and the exposed rocket engine parts. Air 
trapped near these parts is heated rapidly to very high temperatures and has been responsible for engine failure and missile structural fail- 
ures. Rear view looking directly into the rocket nozzles (third drawing from left) shows how the exhaust flows interact. Strong 
but unsteady pressures have been created which caused thrust vector oscillations. 


Unexpected Rocket Problems Boost Test 





‘ 
By J. S. Butz, Jr. 


Tullahoma, Tenn.—Rocket engin 
operation at high altitude has been an 
Expansion about bose Lip shock unexpected source of major trouble in 

Trailing shock the U.S. missile and space programs, 
ynd ground facilities for testing rockets 
under near-space conditions are cur 
rently in great demand 

The altitude performance of most 
rocket engines in use today was pre 
licted on the basis of extrapolations 
from sea level test data. It has been 
shown through recent ground testing at 
low ambient pressures, much of it at 
USAF’s Armold Engineering Develop 
ment Center here, that the original 
thrust, specific impulse and other pet 
formance predictions have been in error 


by as much as 10 to 15 It is believed 





that performance uncertainty of this 
— ~ magnitude has contributed significanth 
DEAD AIR REGIONS and turbulent mixing zones behind a simple body of revolution ar to the failure of some ot the U.S. deep 
shown above. If a single rocket nozzle and exhaust are added behind such a body, it is space shots in which the vehicle guid 
almost impossible to predict exactly where the dead air and mixing regions will be located ince systems were trving to hold cut-off 
at all speeds and altitudes. A cluster of engines behind a missile makes this prediction clocity and orbit injection positions to 
task almost completely empirical. percentage errors of 1% or less 
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ROCKET 
NOZZLE 










es ‘= 2 
‘TEND 30 
EXTENDED TUDE 500,000ft 
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EXTENDED 
FLAME 





VALID EXTRAPOLATIONS 
MAY BE MADE BETWEEN 
FULLY EXPANDED NOZZLE 
FLOW AND SPACE VACUUM 


' 
EXHAUST FLOW shapes from a typical high expansion ratio rocket nozzle at various alti 
tudes is shown at right based upon studies made by the Air Force at the Amold Engineer 
ing Development Center, Tullahoma, Tenn. Reverse flow around the lip of the nozzk 
300,000 ft. has impinged on the missile base in some cases and caused structural failur $ 
Only remedy without major modification has been to add heavy fire walls at the missil : 
Full study of altitude rocket performance is in progress at AEDC. - 


Facility Needs 


Other problem areas where AEDC _ tests. This sporadic burning 
has substantially contributed to finding sisted on occasion for three 
that extrapolations from sea level and after a solid fuel rocket has be 
small scale information have not been off, delivering as much as | 
ccurate include total impulse of the engine. ¢ 
e Interactions between exhaust flows of this nature has been powerfu 
from clustered engines and between the to push a “burned-out” rock 
engine exhaust and the airflow around forward and into collision wit 
the base of the vehicle. Slow moving or upper stages coasting ahead of it 
stagnant air around the rear of the the force of such collisions 
vehicle has been heated by the engine it is enough to alter trajecton 
exhaust to much higher temperatures ¢@ Ignition characteristics of bot 
than predicted, causing failure of the and solid fuel rockets at altitu 
missile structure in some cases not been predictable. Many 
e Nozzle durability and life has been have failed to work altogether 
below estimates, especially for uncooled — engines have required a cut-and-t 
plastic nozzles for solid fuel rockets tude test program to bring altit 
Convective cooling action of air flow ing performance to an accepta 
around the missile at high altitude has Testing of rocket engines und 
been much lower than predicted. lated altitude conditions was n 
e Chuffing at altitude, which did not on a large scale in the U.S. unt 


4 


occur or was corrected during sea level a vear ago, and most of it h 
performed at AEDC. A major 
tation and requirement of 
Research and Development ¢ 
facility is about to near c 
by the operating contract 


For photographs showing some of the 





conditions described in this article dur 
ing a Thor firing, see pages 60-61. 


Aviation Week ! 
McGraw-Hill Publishing Co. 





NOW OPERATIONAL: | 
Weather-sounding — 
rockets carrying 
R/M Pyrotex° 
motor-tube liners — 


weather- 
R/M_ Pyrotex 

These liners 
blast for 


Motor-tube liners for new 
sounding rockets are 
asbestos-phenolic tubes. 
withstand a direct rocket 
periods up to 90 seconds 


High ablation-resistance, good thermal 
insulation, high strength-to-weight ra- 
tio—all resulting from the unique R/M 
blend of phenolic resins and extra-long 
spinning-grade - make 
choice of R/M Pyrotex materials clear 
for this and many other high-tempera- 
ture applications. 


asbestos fibers 


Test R/M materials without tooling 
costs. We can supply your testing pro- 
gram with molded billets or tubes from 
which you can machine your proto- 
type parts at the cost of the materials 
alone — no charge for tooling. What 
better way to learn the merits of an 
exciting new material for nozzles, exit 
cones, fins, nose cones, etc.? Phone, 
“wire or write your requirements. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa 


SPECIALISTS IN ASBEST( 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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Inc. Originally, the prime purpose of 
this facility was to test turbojet and ram 
jet engines at subsonic, transonic and 
supersonic speeds through all stages of 
their development from __ boilerplate 
prototypes of smal] components to com 
plete engines installed in the vehicles 
they power. This has been possible on 
relatively smal! missiles 
McDonnell Green Quail decoy 
powered by the GE J85 turbojet 
Most of the engine test facilities at 
AE DC have been modified in the last 
vear and one-half so that rocket engines 
iltitude 
During 


CTIgIii 


such us the 
missile 


could be tested under realistic 
conditions up to 150,000 ft 
the first half of 1959, rocket 
work constituted about 50 of the 
center's work, and during the 
half it was about 75 

There are seven engine test cell 
AEDC which vary in diameter from | 
to 20 ft. and in length from 19 to 75 ft 
Pest Mach numbers up to 4.0 are now 
possible, and tests have shown that 
Mach 7.0 is feasible without tempera 
ture simulation 
the cells now is from 
Seven large compressors are used t 
supply air to these test cells, and eight 
compressors are used to exhaust the ait 
contaminated by the t 
Interconnections between the comp! 
} 


1? 
SOT unit LOW i 


second 


at 


Temperature rang 
. 120] to SOO! 


engin exnau 
wide spectrum 


operating conditions to be 
Rocket engines 
been tested so far 


type of diffuser 


up to 50.01 


h ive 


by Aro engineers so altitude pressure 
conditions could be maintained in the 
test chamber even when the rocket 
engine under test was not operating. 
This made it possible to get realistic 
altitude start data on the engines. The 
new type of diffuser has an auxiliary 
ejector which is located inside the main 
ejector operated by the test engine 
when it is firing. If this auxiliary ejector 
operated by steam or air had not been 
used to evacuate the test cell, it would 
have been necessary to install many 
more units of exhaust compressors 
Most of the diffusers in use today 
to create altitude conditions around the 
exit portion of a rocket nozzle are oper- 
ited by the test en- 
gine so that sea level conditions exist 
engine is shut down. Installa- 
cjector-diffusers 
ind feeding 


exhaust from the 


when the 
tion of the 
ind systems for 
rocket prope llants to the chambers were 
the main modifications needed to pre- 
| st cells for rocket work 

Another major unit at AFDC 
for high altitude rocket testing is the 
Propulsion Wind Tunnel. The tran- 
onic section of this tunnel has been in 
years, and the 


auxiliary 
storing 


pare the te 
used 


operation for several 
Ipersonic sechhon ts 
tion. A series of nchronous motors 
totaling 216,000 hp. mo the air in 


I irge i] models of 


nearing ¢« omple- 


the tunnels 
the biggest S 
m losed circuit transoni 


missiles can be tested 
tunnel 
with rocket engines running 


ing scoop behind the rock 


NOZZLE DURABILITY at altitude has not been up to expectations and apparently has con- 
tributed to the failures of some solid fuel rockets with plastic nozzle liners. Test above in 
an AEDC altitude test facility shows a nozzle failure which occurred at only a small per 


centage of its intended life 


i.xperimental program at Tullahoma has shown that currently 


used heat transfer data at altitude has had significant errors, and convective cooling of 


nozzles is not as effective as had originaily been predicted 
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The wing 
is free 


to do its job 


because... 





the engines 
are in 
the right 


place 
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VICKERS 


Here is the aircraft design of the future— 
with its clean, uncluttered wing and rear- 
mounted engines. Among its many ad- 
vantages: 

e Wing has higher lift and lower drag 
assuring superior airfield performance 
and better high mach characteristics 

@ Full-span leading edge lift devices and 
uninterrupted flaps 

e No tanks or fuel lines in turbine disc 
areas 

e Better performance margins and unique 
payload/range capabilities 

e Greatly reduced cabin noise—through- 
out 

@No handling problems in critical 
“engine out” situations 

e High-set engines practically eliminate 
debris intake risk 

e Simpler maintenance from better sys- 
tems access 

e Reduced engine mounting structural 
difficulties 

With all these—and many other 
advantages, rear-mounted engines repre- 
sent a momentous step forward in jet 
age design. 

For complete data, contact Christopher 
Clarkson, U. S. representative, Vickers- 
Armstrongs Ltd., 10 Rockefeller Plaza, 
New York 20, N. Y. 


“s, 
a> so he 
Ass 


_ Four rear-mounted Rolls-Royce Conway By-Pass Turbojets 


KO 
AK 


Vickers-Armstrongs (Aircraft) Ltd., Weybridge, England « Member Company of the Vickers Group 








late for the design of much larger 
engines. Therefore, one of the high 
priority programs at AEDC has been 
to get accurate and complete thrust 
coefhcient versus nozzle area _ ratio 
curves at the higher altitudes. Area 
ratios of 18, 24 and 40 have been inves- 
tigated, and others are in progress to 
get more points on the curves. Several 
different ratios of propellant specific 
heats are also being studied. 


Thor-Able Tests 


During the tests of engines for the 
rhor-Able third stage, it was discovered 
that some of them chuffed after burn 
ing out at altitude when they didn’t at 
sca level. While no exact cause was 
found for this performance it is be- 
lieved that these characteristics con 
tributed to it: low pressure burning 
characteristics of the propellant, sliver 
characteristics of the grain design which 
leaves small portions of the propellant 
m the case wall after burnout, thermal 
conductivity of the case and nozzle 
tructure and the ignition source pro 
ided by the hot graphite nozzle. Pre 
vention of high altitude chufhng re 
quires a decidedly empirical approach 
today. 

Durability of nozzles lined with vari 
removes the air containing the propel fected by this error in thrust mus plastic materials was found to be 
lant exhaust products, and this air is The error was primarily due t below the design objective during thes« 
cleaned and returned to the system rect predictions of the flow Thor-Able tests. Light nozzles were 
Full scale versions of the smaller mi to be expected under low am riginally used to get the best possible 


SMALL SCALE MODEL of the USAF-Convair Atlas ICBM is being prepared for 
exhaust tests in a tunnel at Tullahoma. Tiny engines used in these tests can be 
steadily for extended periods to ease the data gathering problem. 


siles, such as the Army's Sergeant, have ure Exhaust flow. turbul ehicle mass ratio. However, these alti 


ilso been tested Reynolds number changes a tude tests showed that sea level infor 


n 
nozzle wall often caused separat mation on the thickness of insulation 
Tunnel Data kept the exhaust from filling t required for a given mission was In 
Data from this tunnel, which 1 is expected In some cast t lehnite error 
unique in the U.S., has been invaluable ballooned out enough to n One of the most involved problems 
in the study of the flow interaction of the exit plane of the nozz f high altitude missile performance 
wound the base of guided and ballistic It is possible to u lata f oncerns the interaction of the exhaust 
missiles. Even though the maximum 15.000 Ib. thrust rn flow and the air flow around the mis 
test Mach number of the tunnel is 1. 
it provides accurate information in the 
critical and unpredictable transonic re CHUFFING or unprogramed burning after engine shutdown ,at high altitude has been 
gion and can give a good indication of experienced with some solid propellant rockets. Exhaust pattem above is typical of such 
How conditions at high supersonic burning. Sea level engine tests will not reveal altitude chuffing problems. In some cases, 
speed chuffing has lasted up to three minutes after engine shutdown. 
Small scale supersonic and hyper 
sonic data is provided by seven tunnels 
of the Gas Dynamics Facility at AEDC 
I'wo of these can reach Mach 20 


Performance Measurements 


The first attempt to make precision 
performance measurements on fairly 
large rocket engines at AEDC was in 
connection with tests of the third stage 
engine for a Thor-Able lunar probe. A 
number of interesting results were ob- 
tained from the tests of this 15,000-Ib 
thrust engine, and a number of prob- 
lem areas uncovered. It was found that 
the predicted thrust coefhcient versus 
area ratio curves for nozzle performance 
it high altitudes were in error by 10 
to 15%. All basic rocket performance 
ind design parameters were in turn af- 





Space cold 


Re-entry hot 


INCONEL “X”... 
when you want sheet with range 


200 


60 


Heet Treataent: Annealed (se-received cond.) 
* 10 to 20 hours et 15007 


Tensile Ultiaete 


Tensile Yield, 0.2% Offset 


Stress, 1000 pei 


> 
°o 


| Elongetion 


| 
| 


% Elongation 


400 800 1600 
Test Temperature, °F 
Typical tensile properties of age-hardened Inconel 
“X” alloy sheet. Note strength at high and low tem- 
peratures. Much higher strengths are the additive 
effects of cold work and age-hardening. 


Need sheet metal with high mechanical performance 

from space cold to glowing red heat? 

© High impact strength down to liquid oxygen 

temperatures 

© Room temperature tensile strength up to 220,000 psi 

¢ 100-hr rupture life of 25,000 psi at 1500°F 

® Oxidation resistance through 2,000°F 

You can put all these high-performance properties into 

missile-age designs with Inconel “X"* age-hardenable 

nickel-chromium alloy sheet. See graph, left. 
Favorable fabrication properties 

With heat treatment, Inconel “X” sheet may be given 

a wide range of strengths and hardnesses. In addition, 

this versatile metal is formed, welded and machined 

by standard methods. 

You can order Inconel “X” sheet in standard mill 
sizes. Inconel ““X”’ rod, bar, strip, seamless tube as well. 
Want more information? We'll be glad to send further 
data at a word from you. @ Inco trademark 


HUNTINGTON ALLOY PRODUCTS DIVISION 
The international Nickel Company, inc. 
67 Wall Street New York 5, N. Y. 


INCONEL’xX<’ 
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when it is not operating. 


sile. This problem is aggravated when 
a vehicle uses clustered engines. Stag- 
nant or slowly moving air at the base 
of a vehicle in some instances has been 
heated to such high temperature that 
heavy fire walls and deflectors wer 
added to prevent structural failure. On 
one large missile, a 600-Ib. fire wall was 
necessary. ‘Typical of the unexpected 
results obtained during tests at AEDC 
is the fact that the lightest and most 
serviceable flame deflectors added to 
one missile were made of stainless stcel 
or even carbon steel rather than modern 
high temperature plastics which were 
originally judged to be the most de- 
sirable. 

Placement of the exhausts for auxili- 
ary power units such as the turbine en- 
gines for turbopumps and vernier con 
trol engines has also raised unexpected 
problems. On several missiles, these 
exhausts were inadvertently located in 
dead-air regions so that the hot exhaust 
gases collected behind the missile in 
stead of being swept away by the main 
air flow over the vehicle. Large scak 
model tests at AEDC have been instru 
mental in mapping the unusual pres 
sure distributions which occur behind 
cylindrically shaped missiles at some 
altitudes and speeds. 

Base pressure distributions are almost 
impossible to predict accurately today 
if the missile uses clustered engines. 
As the missile goes to altitude, the 
rocket exhausts begin to balloon out 
and there is no way to keep them from 
impinging strongly on each other. De- 
pending on the arrangement of the 
engine cluster, the shape of the missile 
base and a number of other factors 
which are not completely understood, 
the total exhaust pattern can become 
unstable at some forward speeds and 
altitudes. Problems created by the ex 
haust &ow instability include a rapid 
shifeg of the thrust vector,. which 
should be included in the initial design 
of the missile so that it will be certain 
that the guidance svstem can over 


come it 
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AUXILIARY EJECTOR inside the diffuser-cjector used for rocket test work at Tullahoma is 


operated by steam or air and allows near vacuum to be pulled around the rocket under test 


Navy to Use Balloons 
In Cosmic Ray Tests 


Washington—Navy plans to 
two Skvhook balloons at sea with 
loads to measure high energy 
ravs at 100,000-120,000 ft. 

Skvhook balloons will be laut 
in the Canbbean from the 
carrier USS Vailey Forge with 2,5 
payloads which will include § 
blocks of emulsion sheets to n 
cosmic ravs. The 10 million <« 


balloons were developed by Wi 


Research, Inc 


B.EGoodrich 


Lightweight rubber sea!s 
inflate without stretching 


B.F.Goodrich inflatable seals provide 
uniform sealing pressure, snap back into 
position when pressure is released. Use 
for sealing canopies, blast doors, access 
ports, etc. Ask your B.F.Goodrich rep- 
resentative to help solve your sealing 
problem. 


B.EGoodrich 


aviation products 


Dept. AW-1A, Akron, Ohio 


Martin’s TITAN Intercontinental Ballistic Missile 


Ti PROGRAMMERS 


in Missile Systems 


TEXAS INSTRUMENTS 


INCORPORATED 


6000 LEMMON AVENUE 


APPARATUS 
DIVISION 


DALLAS 9. TEXAS 
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Thor IRBM begins its flight from Cape Canaveral, Fla.; note lengthening of exhaust pattern (photos 2 and 3) as the missile climbs 
I I I 


Flight Tracking Photos of Thor IRBM Show 


Series of flight tracking photos shows the 
changing exhaust patterns of an Air Force 
Douglas Thor intermediate range ballistic 
missile as it climbs to altitude on the Atlan 
tic Missile Test Range. Photos were taken 
by a ROTI Mk. 2 (Recording Optical 
Tracking Instrument) designed and manu 
factured by the Electro-Optical Division of 
Perkin-Flmer ( orp Norwalk, Conn. The 
equipment is operated by Radio Corp. of 
America personnel. Photo series was mack 
from the Melbourne Beach, Fla., ROTI site 
about 30 mi. south and slightly west of the 
launch site at Cape Canaveral. Ballooning 
ind lengthening of the exhaust can be seen 
in the pictures at top of the page; note how 


; a diamond pattern in the exhaust appears as 


the missile nears the design altitude of the 





Shock pattern begins to take a definite diamond form and the exhaust flame lengthens even 
further. Photo was selected from one of about 5,000 frames taken of the flight 


Thor engine reaches the burnout phase (9) and levels off at flight altitude (10) prior to nose cone separation. 
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Shock wave begins to affect the flame pattern (4) as noted by appearance of a bulge on the upper side of the plume (5 and 6). 


Exhaust Patterns 


rocket nozzle. At the extreme altitude, just 
before nose cone separation, the diameter of 
the exhaust flow is much larger than the 
missile body and the leading side of the 
shock diamonds in the exhaust are luminous. 
Flight testing of large ballistic missiles such 
as the Thor has done little more than reveal 
the engine operating problems present dur- 
ing high altitude operation. Limitations on 
the amount of telemetered data which can 
be obtained, short operation time and the 
lack of close observation has made it difh- 
cult to completely understand and correct 
high altitude engine problems through flight 
testing. Propulsion wind tunnels and low 
pressure engine test cells are being modified 
to allow the ground testing of rockets under 


high altitude conditions (see p. 52). :' _ 
Diamonds become quite evident as the Thor continues its climb to burnout. At peak alti- 


tude, shortly before burnout, the exhaust flow diameter is larger than the missile body. 


Complete Thor burnout is shown in photo 11 and ionization of the atmosphere starts in photos 12 and 13. 
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SPACE TECHNOLOGY 





Kistiakowsky Cites Basic Science Need 


National Aeronautics and Space Act of 
1958 assigns to the President the responsi 
bility to all significant aeronautical 
and space activities, 
plans, programs and accomplishments of all 
agencies of the U.S. engaged in such activi 
develop a compreh 
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Variable Thrust Engine Powers Rocket Sled 


Artist’s conception of rocket sled for simulated flight testing of missile components shows 
layout of Aerojet-General ( orp.’s newly-developed XLR-113-AJ-1 liquid rocket engine (AW 


Dec. 14, p. 35) which has variable thrust range from 59,000 to 150,000 Ib 
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tions and electric conduction in crystals hardware. Some of them rely not ic plans for commercial atomic powerplants 
less than 30 years ago. Almost the whole ew ideas to achieve advanced capabilit are becoming indefinite hopes. Earlier op- 
of our modern petroleum industry derives but on elaboration of that w timistic predictions have been supplanted 
from basic studies of catalysis made by already been developed. Compk by vague forecasts and pessimistic com- 
such men as Sabatier, Ipatieff, Haber and high cost follow and the project ' plaints about the technical difficulties of 
Taylor. The same derivation applies to bulk —_ justifiably terminated, because they + t harnessing the atom for peace. . . On 
chemicals like ammonia, methyl alcohol, to become “Rube Goldbergs the mternational front there 1s pressure to 


sulphuric acid and the industries that prod If we do not wish our 
progress to slow down, more eff 


reonent away from construction of atomic 
powerplants to research development 
lo stress the differences between science 
ind technology is not to imply value judg- 
ments, for each is equally necessary to our 


t 


uce them 
he origins of the modern plastic indus- be put into the basic scientifi 
tries are found in the basic studies of the from which our technelogy deri 
two Meyers from Leipzig and Staudinger point was sharpened, I believe, 
from Berlin in the 1930s, just as our pres story in the New York Sunda society, as | maintain. ‘Ve need both, but 
ent knowledge of the structure of polymers which I quote in part we cannot hope to devise an adequate 
and the mechanisms of polymerization rests In the United States, the Sovic technology in a hurry without first having 
on the investigations of Bawn, Carothers, Britain and Western Europ 1 sound foundation of basic science on 
Flory, and Mark. Our miracle drugs and programs for the dé velopment which to erect it. Evidence of this cause 
antibiotics go back to Fleming's creative energy are being delayed. Const ind-effect relationship greets us at every 
work on penicillin, which was an almost ac 
cidental byproduct of his basic studies on 
bacteria. Much of the non-ferrous metals 0 Seat Aaa _— * 
industry rests on the electrochemical inves T | 
tigations of Michael Faraday. EXAS NST RUMENTS 
The plain fact is that almost any in INCORPORATED | 
dustrial process today, excepting only such |, S000 Lanne Aa PE ¢-  OMEERS 8 VExRe 
hasic operations as the smelting of common 
metals, can be traced to scientific exper 
ments conducted within the last en Tl SONAR 
by scientists who were little concerned 
; ] . 
with practical applications, and who scl in ASW Systems 
dom benefited personally from their 
achievements. And although we can hav 
rn th . prc Ree nar ‘in ooo he Sikorsky HSS-IN all-weather antennae helicopter 
mental sciences in the 17th century until : , 
the close of the 18th and the beginning 
of the 19th centuries, when the Industrial 
Revolution began to make itself felt, we 
cannot have a growing technology without 
science. I need not argue that a thriving 
technology is essential for the healthy 
growth of our socicty, but im any case this 


is a thesis easy to prove 


Development Progress 
note that, although expendi 
basi research are increasing 
ilways remaim but a small 
budgets for research and 
vorth noting, too 
most recent madustrial 
j their scientific origins 
h more recent than those of 
lopments undertaken some time ago 
atomic energy for ship propul 
sion is a case in point. Engines fueled by 
coal, modified and improved though thes 
were, were used for a relatively short period 
in comparison with the much longer ex 
perience with sail. The transformation to 
oil was appreciably quicker still. But when 
the captain of the Nautilus first signaled 
that he was under way on atomic power, 
the Atomic Energy Commission itself was @ Preferred and 
little more than a babe in arms on the used by all leading 
oceans of the world 
Perhaps an even more striking example | turers and virtually 
is that of stereo-specific diene polymeriza- é we 
tion, where but a few years passed between | all leading airlines. 
basic research and mass production of | ; 
elastomers exceeding in performance the | Service Engineers in 
natusel pooduct CLIP- LOCKING TURNBUCKLES oo pee: conten 
It would seem that technological de- ; 
velopments are catching up with the rate 
of new scientific discoveries: the scientific 
backlog, not yet exploited in full, is di Associated Aircraft Industries 
minishing. It is this situation that is at ; 
times responsible for the failure of am 2600 poplar avenue memphis 12, tenn. 


bitious projects in the field of military 


airframe manufac- 
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NEW, 
HIGH 
CAPACITY 
COMPRESSOR 


BY STRATOS 


The PCM3-4—a compact 3000 psi 
compressor delivering 12 scfm. 


ideal for ground support and airborne 
applications, this compact new com- 
pressor delivers 12 scfm of air at 3000 
psi. A four stage compressor designed 
in a 90°V shape, the unit weighs less 
than 39 pounds; its envelope measures 
only 13.5 inches in diameter and 1814 
inches in length. Self cooling by an inte- 
gral fan plus an efficient inter-cooling 
system are provided. An unloader valve 
and a pressure regulator are incorpo- 
rated for automatically controlling 
output and inlet pressure. The compres- 
sor can be operated with an unpres- 
surized inlet. The PCM3-4 is adaptable 
to turbine, hydraulic or electric drive. 


SPECIFICATIONS 
COMPRESSOR 

Discharge Pressure Maximum Rated 
Delivery Capacity Rated 
Compression Stages 4 
Speed Rated 4000 rpm 
Driving Horsepower 13.5 
Inlet Pressure 14.7 psia 
inlet Temperature 59°F 
CONTROLS 

Cut-in—Cut-out Differential 
Cut-in Pressure 

Cut-out Pressure 

Pressure Relief 
EAVIRONMENTAL 

Low Temperature 

High Temperature 


3000 psig 
12 scfm 


300 psi 
2800 psi 
3100 psi 
3300 psi 


— 65°F 
+ 165°F 


STRATOS 


y)) A division of Fairchild Engine 
4 and Airplane Corporation 
Western Branch: 

1800 Rosecrans Ave., 
Manhattan Beach, Calif 


Main pliant ° 
Orinoco Drive, ; 
Bay Shore, L.1., N.Y. > 
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Electromechanical 
Components and Systems 
Capability 


AIRESEARCH TEMPERATURE 
CONTROL SYSTEMS 


One of a wide variety of temperature 
control systems developed and pro- 
duced by AiResearch, this magamp 
temperature control system is used 
on the DC-8. It modulates hot jet 
engine bleed air down from 660°F. to 
450° F. for the low pressure pneumatic 
system serving the air conditioning, 
refrigeration and ice protection sub- 
systems. 

AiResearch diversification and 
experience provide full capability in 
the development and production of 
electromechanical equipment and 
avionic controls for aircraft, ground 
handling, ordnance and missile sys- 
tems of all types. 

- o 
A.C. and D.C. Motors, Generators and 
Controls * Inverters * Alternators ° 
Linear and Rotary Actuators * Power 
Servos * Hoists * Electrical Pyrotechnics 
* Antenna Positioners * Positioning 
Controls * Temperature Controls + 
Sensors * Williamsgrip Connectors * 
Static Converters. 

Your inquiries are invited. 


~6>-—--- 


AiResearch Manufacturing Division 
Los Angeles 45, California 
(a i RRR RENE eH ARTA 
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from Western Europe can no longer meet 
our need 

Could we say with propriety: Let 
the peopl of the Sovict Union engage in 


then 


science and when the need comes we can 


their results im our technology? 


cold war and intens 


own 


Clearly, in a time of 
competition for world leadership, such a 
solution is not acceptable 

This issue was tested dramatically \ 
our national reaction to the first USSR 
Soviets excel at 
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APPARATUS } 
orvagree 


6000 LEMMON AVENUE . 


Ti 


TEXAS INSTRUMENTS 


INCORPORATED 
DALLAS 9. TEXAS 


INN SURVEILLANCE 


SYSTEMS 


U. S. Army Signal Corps Osps 


Produced by Fairct 


° 


ATTRACT AND HOLD 





JACKSONY 








DAYTONA 
BEACH 
METROPOLITAN 
AREA 
ORMOND BEACH 
HOLLY HILL 


PORT ORANGE 
SOUTH DAYTONA 


Combat Reconnaissance Drone 
pped with T! Surveillance Sensors 


TECHNICAL PERSONNEL 


STRATEGIC 

LOCATION FOR 
GROWTH INDUSTRIES 
DAYTONA BEACH 
FLORIDA 


Metropolitan Area 
Industrial Sites 


Daytona Beach, the east-to- 
west terminal on the north- 
to-south route of the proj- 
ected Federal Limited Access 
Freeway System, gives indus- 
try « plus for the future, 


Write for new101 page 
Industrial Brochure 

R. A. MILES, MGR. 
INDUSTRIAL DEPARTMENT 
CHAMBER OF COMMERCE 
DAYTONA BEACH, FLORIDA 





RADOP, GOES SUPERSONIC 


New Weapons Training System 
for Century Series Fighters 


Now, for the first time, operational Century Series 
fighter squadrons can support their own 
weapons training missions with a supersonic 
weapons training system. The new Del Mar 
RADOP (radar/optical) system features a 
probe-nose, Mach 1.5 target and a unique 
combination reel-launcher. 


The supersonic target provides radar 
reflectivity and infrared characteristics 
of multi-jet bombers and contains pro- 
visions for visual tracking at extreme 
ranges and high altitudes. The com- 
bination reel-launcher mounts on a 
single pylon and the launcher and 

target rotate from a horizontal 

to a down position for towing. 


These new Model DF-6MFC 
targets and Model DXL-6A 
reel-launchers are already in 
production and will soon 
be in service with opera- 
tional Air Force squad- 
rons...as the ninth in a 

line of advanced weap- 

ons training systems 

from Del Mar. 


LAUNCHER 





MODEL DXL-6A COMBINATION REEL-LAUNCHER 


For further information on this or other Del Mar 
weapons training systems in use by the U.S. Air 
Force, U.S. Navy and NATO units, write to Dept. 
AW-810-5, 


ENGINEERS: Investigate empioyment op 
portunities with this steadily growing 


Organization 





a Del War ENGINEERING LABORATORIES} 





INTERNATIONAL AIRPORT * LOS ANGELES 45 * CALIFORNIA 


though, since the advent of the Sputnik 
it became rather fashionable. The adver- 
tiser and his agency, for example, seem to 
believe that anything labeled “science” cat 
ries weight and conviction, even though 
their sales message may have no basis in 
science or even in common sense. 

When a vendor on a screen, with a test 
tube in his hand, mouths about science, 
| feel only annoyed, but possibly—when 
dinned into the cars of millions of juve 
niles—the message has another effect al- 
together. There is some incidental evi 
dence that science—meaning, frequently, 
technology—is now likely to be the sub- 
ject most discussed ov our youth 

What does this mean, if true? It could 
mean that intellectual excellence has ac 
quired new prestige n the eyes of the 
young. Since Sputnik I, there have been 
numerous conversions. Many of us have 
been made uncomfortably aware that we 
ould not afford to be c« mplacent regard 
ng our science and technology. The result 
ing reappraisals of the method and objec- 
tives of our education have been valuable 
In this area we are moving forward and 
ire moving effectively, but it is too carly 
to be satished with the result We still 
face a crucial challenge on the intellectual 
front 

We are sorely in need of a greater de 

learning, a greater pride in in 
achievement, a greater apprecia 
cllence in general, throughout 
life And we must keep in 
n our society science has a 


cation 


nla " > 
play nm om 


rencration of basic idea When 


ind idea flow, the 
ims of technolog ind ng 


un dry 


Government Measures 
ke to tell vo briefly now 
vt the measur ‘ r govern 
taken in order to bring these 
into focus, and ‘thus to help 

bring about corrective action 
In tw peeches durimg November, 1957, 
President Kisenhower emphasized the need 
for strengthening science education and 


bringing oar over-all scientific and tech 


nological effort to peak performance levels 

In the first of these specches, in which 
he called for an all-out effort to mobilize 
the best resources of science and scientists 
in support of the national security and wel 
fare, the President announced the reafion 
of the office which it is now my privilege 
to hold He also recorstituted on the 
White House level the Science Advisory 
Committes Later, nm kis 1958 State-of 
the-Union message, President Eisenhower 
tated: “In both education and research, 
redoubled exertions will be necessary on the 
part of ali Americans if we are to rise to the 
demands of our times 

The office I hold did not exist before 
November, 1957. Nor had there been. ex- 
ept for the wartime National Defense Re 
scarch Committee, a science advisory com- 
mittee directly re sponsible to the President 
The NDRC had large perating responsi 
bilitue The present committee ind the 
pecial assistant do not. Our function is 
advisory 

The President's Science Advisory Com 


mittee is responsible primarily for making 
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A data recorder is for recording data. Every minute its reels are stopped 
for warm-up, calibration or maintenance is a minute that it is not really 
a data recorder. It is instead a delay, a headache, a problem. By cutting 
every possible source of down-time to a minimum, the Ampex FR-600 
literally works twice as many hours as the average recorder in every 
working day. Switch it on in the morning, for example, and the all-solid- 
state electronic circuitry is warmed up, ready to calibrate in less than 10 


minutes. FM adjustments are non-interacting. You make each one only 





once. In half an hour you can have all 14 tracks ready to use. Then you 
forget calibr 


24 hours. Do: 


g for the rest of the day because drift is less than 1% in 
s of other features save time, too. Magnetic heads re- 
tract, for e, never touch the tape during fast forward or rewind. 
Oxide bui und head-cleaning time are sharply cut. These studied 
simplificat nake the FR-600 the most time-saving, hard-working data 
recorder use. The full FR-600 story is well worth hearing. 


AMPEX DATA PRODUCTS CO., 934 Charter St., Redwood City, Calif. 


This recorder works twice as many hours every working day 











- "PRODUCTION TESTING 
INSPECTION TESTING BUILT-IN RELIABILITY 


RESEARCH IN MISSILE EVALUATION 


STELLARDYNE's experienced + taff and precision 
equipment combine to offer rapid, economical and 
reliable precision testing . . . provide a wide range of 
techniques for meeting your specific requirements. 


STELLARDYNE provides a complete facility 
insuring the optimum in test performance. When you 
require the answers in advance, ask STELLARDYNE. 
Your inquiry is invited. 


STELLARDYNE 


LABORATORIES, INC. 


1525 Cuvyamaca Street * Gillespie Field * El Cajon, California | 
Dial Hickory 4-TEST or Hi 2-1693 
Los Angeles: STate 2-7679 


WRITE TODAY FOR ILLUSTRATED FACILITIES BROCHURE 





scientific advice and analysis available 
wherever they are needed in the formula- 
tion of national policy. It also concerns 
itself with the effect of national policies 
on the nation’s scientific and engineering 
activities. The committee provides answers 
to questions raised by the President, under- 
takes assignments for him of an advisory 
kind, attempts to mobilize the best scien- 
tific advice of the country in behalf of the 
federal government, and recommends meas 
ures through which United States’ science 
and technology can be advanced 

The committee endeavors to ensure that 
science and technology contribute their 
maximum to the welfare of the United 
States by secking ways 
@To enhance the excellence of U. S 
science, both basic and applied, and to add 
to our effor:, relatively, m basic research 
®@ To extend the recognition of science as a 
reative activity that augments man’s dig 
mity and understanding and affords him in 
tcllectual adventure of the highest order 
@ To recognize that outstanding accom 
plishments in science appeal deeply to the 
hopes ind aspirations of men cvervwhere, 
ind contribute to the prestige and good 
vill of nations 
@ To demonstrate that the democratic en 
vironment of the free world is the Lest 
environment for achievement in science 
© To improve the ways in which our gov 
ernment uses and supports science and 
technology 
© To apply technology more effectively to 
unprove our national security, to strengthen 
our economy, to enhance the health and 
welfare of our citizens and other peoples 
© To promote international understanding 


ind good will 


Significant Achievement 


These are broad and ambitious objectives 
Even small progress in each area would be 
1 significant achievement 

The organization that works toward these 
roals comprises the 18-man committee 
proper, numerous panels involving members 
is well as consultants, the special assistant, 
ind his small full-time staff of technical 
uides. The committee’s members are rep 

sentative of those fields of science and 
technology especially important to the gov 
mmment. The membership rotates, most 
of the new appointments being on a four 
car basis. This practice brings to the com 
mittee fresh points of view and representa 
tion from different fields of science and 
te hnology 

lo discharge its responsibilities, the com 
mittee has established panels, some on an 
id hoc, others on a continuing basis. First 
Dr. Killian, and then I, were elected to 
the chairmanship of the committee, which 
knits the whole organization together. My 
personal full-time staff is also the staff of 
the committee and its panels 

lhe panel structure has consistently been 
1 distinctive feature of the committee’s 
vork. It has made possible intensive studies 
on problems that could not have been 
undertaken by the committee because of 
its limited membership. At the present 
time, over 100 scientists and engineers 
are associated with the committee and my 
office in part-time capacities, thus provid 
ing a wide range of expert advice. Commit- 
tee and panel members are selected not only 
because of their expert knowledge and 
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Navy's CORVUS Air-to-Surface Missile Designed and Produced by TEMCO 
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FREEDOM 


Our tnertial gu utilize two-degrees-of-freedom 
gyros. If you w advanced work with these and 
have had at ! f engineering experience, please 
write Mr. C, T. Petrie, M er, Research & Engineering Staff. 





LITTON INDUSTRIES Electronic Equipments Division 
Beverly Hilis, California 

















AMERICA 


AMOUNT: 


ELESS! 


that’s why he’s protected 
Bohanan Rotary Actuator 


Who could place a monetary value on human life?... 

The amount of government insurance?...A pilot’s income 
producing ability for his wife and children? 

The real issue is NATIONAL SECURITY —and no price can be 
set on that. This is why Bohanan’s Rotary Actuator in pilot 
escape systems is so universally recognized for its never- 
fail operation—its quality construction—its elaborate 
inspection and test surveillance —its reliable engineering. 


Compact, rugged and safe, the Bohanan Rotary 
Actuator operates a simple but effective web strap 
arrangement. When fired, the rotary actuator winds the 
webbing taut between the head rest and the bucket 
lip. The man is positively ejected from the seat and an 
automatic parachute mechanism is activated. 


By saving pilots’ lives, the Bohanan Rotary Actuator 
plays a vital role in preserving our National Security. 
Bohanan’s other pneumatic, hydraulic and ballistic 
device experience and production knowledge can be an 
invaluable aid in solving your engineering problems. 


Write today for your free copy of the “Book on Bohanan?” 


i 
' 
' 
' 
' 
' 
MANUFACTURING CO. ' 


A Division of the Gabriel Company 
15800 SOUTH AVALON BOULEVARD, COMPTON, CALIFORNIA 
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achievement, but also because they possess © Assignment of engineers and iti of research in the field of controlled fusion. 
something that I may perhaps dare to call at policy-making levels in the offi Our aims, as manifested in these and 
wisdom in a broader sense. secretaries of the three services other measures, can be summed up in a 
Partnership in this organization means  @ Establishment of the National f few simple words: Our national objective 
work and, therefore, some sacrifice of per tics and Space Administration | need not and should not be solely the crea- 
sonal careers. It is willingly undertaken in a civilian space-science and oO tion of an elite of intellectuals. It must 
the spirit of national service. You will ap- agency include raising and improving the intel- 
preciate the magnitude of personal involve ® Reactivation of the Office iet lectual tone of our whole society, so that 
ment when I mention that more than 500 Advisor to the Secretary of State, 1 the scholarly achievements in science, as in 
man-days of work were needed recently for appointment once again of Scie \ttaches other fields, will attract the ablest young 
the study of certain problems in the classi to. overseas posts minds. 
fied area and the preparation of one short © Establishment of the Federal May such achievements stimulate new 
summary report for Science and Technology a n joys and satisfactions, not only as the young 
4 major concern of the committee is of bringing together for commor ning face their high school and college years, 
how to bring the young generation of sci policy-level representatives of a but throughout life. I would wish for 
entists and engineers into our panels ing major scientific program them, as they enter man or womanhood, 
ind other types of advisory services to the © Enactment of the National | something akin to what Winston Churchill 
government. We need to explore every wav ucation Act, designed to aid meant when he said that God had created 
of making their services, skills, and fresh erally, with specific provision f th two kinds of good and useful human beings 
ideas available without handicapping their ening science education those who work only to be able to play and 
professional developments, or curtailing In the Congress, the Hor the happy ones for whom work is play 
their contributions to science entatives established a standin, c It is, perhaps, that through experiencing 
The special assistant, as a member of on Science and Astronautics ; this kind of happiness we shall be able, as 
the President's staff, is invited to attend also, has created a new stand tt a nation, to disprove the dire predictions 
meetings of the National Security Council on astronautics and space i m of George Kennan which I mentioned 
ind of the Cabinet, and—when appropriate ber of important actions ha taker earlier 
to present the views and findings of the by the Congress, and by t¢ tive We are a young nation, still filled with 
Science Advisory Committee. He is also branch, to improve the statu f pioneer spirit, even though it might be 
1 member of, or attends. the meetings of, personnel in the service of th t temporarily obscured by easy living. This 
pecial Cabinet-level. interdepartmental com In addition to these nat ffort is only a passing phase, and I have faith 
nittees, such as the Radiation Council and there have been important ad that we shall head into the new frontier— 
Space Council. He is the chairman of the ternational cooperation—an e the the frontier of intellectual achievement. 
new Federal Council on Science and Tech econd Atoms for Peace ( A great mind, Albert Einstein, best ex 
logy, consisting of representatives, at the Geneva It was at this f pressed what I am trying to say: “It is a 
policy-making level, of 10 departments and the United States and the United Kingdor great gift if one is permitted to work in 
IZeENcics joined in announcing the d n science for his whole life.” 
Some of the panels of the Science Ad 
isory Committee deal with unclassified 
fields of interest to the federal govern 
ment, and a few of their activities have 
led to reports and statements which 
were published under the imprint of 
the White House I list here the titles 
to indicate the broad scope of these 
activities 
@ Introduction to Outer Space. 
® Scientific Information. 
© Strengthening American Science. 
® The Argus Experiment. 
© High Energy Accelerator Physics. 
@ Education for the Age of Science. 
Other panels’ a tivities result in detailed 
mumendations to various agencies of the 
tive branch of the government, which 
ot suitable for public dissemination 
as the work of several pancls dealing 
vith classified matters pertamimg to th 
yational security 
The creation of the office of the special 
issistant and of the Science Advisory Com 
nittee is, however, but a small part of 
the actions which the President and Con 
gress have taken recently to strengthen 
American science and technology and to 
make the government process more respon 
ive to a world of rapidly changing tech 
nolog' 
Vhese actions include 
© Expansion of the National Science Foun- 
dation program and a three-fold increase 
in its appropriations for support of basic 
research and education in the sciences 
@ Enactment of the Department of De- 


fense Reorganization Act, reflecting the rrr tt t 1 ~ 
mpact of modern weapons technology and ° ¢ . 
| Technicians Test Centaur Hydrogen Engine 


ystems engineering on the millitary estab 


lishment oe 13 P.. ‘ -. . a : me 
gen-fueled Pratt & Whitney XLR 115-P-1 engine for the Convair Centaur space 

4 . » Offic ) 2 Z 
© Establishment of the Ofice of the Dine vehicle upper stage (AW Dec. 7, p. 30) is readied for test run. Steam ejector system at 


tor of Research and Engineering and the 


Advanced Research Projects Agency in the as , 
Office of the Secretary of Defense. space conditions under which the engine first fires. 


right evacuates diffuser behind the engine nozzle, creating vacuum necessary to simulate the 
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Cubic kas, electronically speaking. And far 
greater precision is required of the five-target 
Cubic MOPTAR which will be used by the 
Federal Aviation Agency to evaluate experimental 
air-traffic-control systems. MOPTAR (Multi- 
Object Phase Tracking and Ranging), an omni- 
directional system requiring no moving antennas, 
provides startlingly accurate real-time position 
data. MOPTAR can be expanded to track hun- 
dreds of aircraft simultaneously with this same 


MOP TAR 


accuracy. The FAA installation will monitor other 
systems in tests at the new National Aviation 
Facilities Experimental Center near Atlantic City. 
It's a new use for Cubic’s Space Age tracking 
systems developed under the forward-looking 
sponsorship of the United States Air Force. Now 
MOPTAR finds a non-military application in 
helping solve the problems of air navigation, an 
application that will lead to greater safety in the 
traffic lanes of the sky. 


Tracking systems by Cubic .. . reliable precision 
systems with Space Age capability ... find appli- 
cation in air traffic control and, through the 
multiple-target potential of MOPTAR, in increas- 
ing the fire-power of America’s guided missiles. 


B i C CORPORATION 


Cicteome tectiees Ors 8 Cmte Den fos ted futons 


5575 Kearny Villa Road, San Diego 11, Calif, 








You get both... 


WIDEST SELECTION = HIGHEST QUALITY! 


AC offers the industry’s most complete line of “operationalized 
design” aircraft spark plugs. There’s a right size for every type 
of engine and every type of flying. You can specify for your 
precise operational needs from the widest variety of Aircraft 
Spark Plugs available. 


ACs feature the exclusive recessed insulator tip that heats faster 

to reduce fouling . . . cools faster to prevent pre-ignition. The Aircraft Core 
copper-cored center electrode provides fast heat dissipation, and shart 

it’s fully jacketed with nickel alloy for longer service life. AC’s with 

famous ground electrode cloverleaf design gives better scavenging 


‘ 


AC also offers platinum electrode spark plugs which permi 
improved oil and lead anti-fouling characteristics. 
AC Aircraft Spark Piugs have beezn proved in millions of 
miles of flying. Their performance—in your plane—will prove 
THEY MUST BE THE BEST! 

AC SPARK PLUG “ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


aaa AIRCRAFT 
AC Presents 


DISTRIBUTED BY: Airwork Corporation * American Aviatron, Inc. the Art Carney Show, SPARK 
General Aircraft Supply Corporation « Mid-Continent Airmotive Cor- N&C-TV 
poration © Pacific Airmotive Corporation * Southwest Airmotive Com- ; PLUGS 


pony ¢ Stenderd Aers Engine Lid. * Van Dusen Aircraft Supplies, inc. Jonvery & 





Sioctuaco 


ANTI-FOG WINDSHIELDS 


' 
PROVIDE CLEAR VISION IN NORTH AMERICAN’S x-1 oe. 


Clear, fog-free visibility for X-15 pilots under all operating 
conditions is assured by Sierracote electrically heated wind- 
shields. Actual expérience in iniiial X-15 airborne tests 
indicated that full windshield anti-fogging capabilities, 
possible with Sierracot®, were a flight necessity. 

The X-15’s Sierracotevindshields are all-glass laminated 
construction with a hightemperature silicone interlayer to 


‘ 


OTHER SIERRACOTE 
LODESTAR AND PV-1 * DOUGLAS 
; 


for greater 


HELMET FACEPIECES 
Sierracote electrically 
heated facepieces have 
been supplied for pilots’ 
pressurized helmets and 
are being evaluated by the 
Air Force in connection 
with the X-15 program. 


APPLICATIONS: 


withstand the anticipated aerodynamic heat generated 
by hypersonic speeds. 

Sierracote windshields, canopies and cabin panels are 
fabricated of plastic or glass, depending on, operational 
requirements. If you have a problem in these fields, write... 


THE SIERRACIN CORPORATION 
903 NORTH VICTORY BOULEVARD, BURBANK, CALIFORNIA 


CONVAIR F106-A AND F106-B + SUD CARAVELLE * LOCKHEED 
NORTH AMERICAN T-39 * DE HAVILLAND CARIBOU * MA-3 AND MC-2 PRESSURE HELMETS 


flying safety...SEE AND BE SEEN: 


RESEARCH 
WITH VISION 





VIDEO-SONICS, new technique developed by Hughes Aircraft, gives cach operator on an avionics assembly line step-by-step instructions 
for every operation using magnetic tape playing through individual operator's headset and a series of color slides which show how chassis 
should look after each operation. Slide is projected on small screen in console that 


Video-sonies Cuts Production Defects 


By Philip J. Klass 


Culver City, Calif.—Video-sonics, a 
combination of a new device and tech- 
nique, has enabled Hughes Aircraft Co. 
to slash the defect rate in its avionics 
manutactunng operations by as much 
is 100:1 while also improving product 
uniformity, increasing output and i 
ducing factory personnel training time. 
"The impact of Video-sonics has been 
staggering,” according to one company 
official. 

Video-sonics also holds promise for 
military use to train operating and 
maintenance personnel and for use at 
overhaul depots to achieve factory level 
capability, Hughes believes. 


Mainly Technique 


Che Hughes<leveloped Video-sonics 
is “10% hardware and 90% technique,” 
according to R. B. Parkhurst, vice presi- 
dent and general manager of Hughes 
Products Group: The equipment itself 
is relatively uncomplicated, consisting 
of an automatic 35 mm. slide projector 
and a magnetic tape reproducer built 
into a box containing a small projection 
screen. The combination resembles a 
portable television set. A lightweight 
headset (earphones), a magazine of 35 
mm. color transparencies and a pre- 
recorded magnetic tape, also in a maga- 
zine, complete the hardware. 

The equipment is installed at indi- 
vidual work stations on an assembly 
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line. The magnetic tape and 
provide each operator with a 
set of aural instructions for a 
ind wiring the chassis under 
tion while the projector displ 


+} 


photo which shows how the 


a1 


hould be performed and 
chassis should look at each st 
operation 

Ihe use of visual display 
instructions distinguishes th 
approach from those employed 
inghouse and Western Electri 
use only aural instructions 

Che taped instructions and 
each operation are synchronize 


I 


tape delivers an instruction, ther 


the operator a suitable interval 
form the task. Tape then 
beep note to indicate to the 
that another instruction 
begin, which automatically 
projector to change to the next 

Parkhurst emphasizes that th 
vidual operator is in command 
machine, not vice versa. If th 
is not ready for the next instructi 
need only push a foot pedal or 
to delay it. If the operator fini 
operation ahead of the allotte: 
she can initiate the start of 
instruction 

Because each operator has 
Video-s mics machine, she Can 
own work pace. Background 
piped into the machine's sound 
but can be turned off if the oper 


} 


resembles portable television set (arrows). 


desires. When taped instruction is 
ibout to start, the background music 
olume is reduced slightly, returning to 
normal after the instruction is com- 
pleted. 

For each operation, Hughes usually 
produces three different types of tapes. 
Che first, used when a new chassis or a 
new operator comes on the assembly 
line, gives very detailed instructions 
with many cautions or warnings. 

When an operator feels sufficiently 
experienced, she can request the ab- 
breviated tape instructions. A typical 
ibbreviated instruction might be as fol- 
lows: “Obtain capacitor P-1, install as 
hown. Be sure to maintain clearance.” 
If and when the operator so desires, she 
can request the super-short version, 
sometimes referred to as the “Bikini.” 
lhe previous operation on this tape 
would be as follows: “P-1, as shown.” 


Use Is Optional 


Hughes does not insist that its oper- 
itors use the Video-sonics machine. 
hey can use the aural instructions, the 
visual display, both, or neither. How- 
ever, during an AviATION WEEK visit to 
Hughes El] Segundo airborne fire con- 
trol manufacturing plant, every opera- 
tor in view was using the Video-sonics 
headsets and making frequent reference 
to the visual display. 

The idea of combining aural instruc- 
tions on tape and a visual display is 
credited to Jack Barry, at the Hughes 
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pit-c-5015, the governing Specification on AN/MS 


connectors, has established certain standards which 
must be met on these types. AMPHENOL Stub E and 


Stub R exceed these standards: 


sTuB E is the shortest, lightest “E” environmentally- 
resistant connector available. Although “E’s” cannot 
be used in new designs to MIL-C-5015D, Stub E is the 
ideal commercial connector or replacement en existing 
MIL. designs. Consider some of the plus features: 
Shortest, lightest “E”; unitized, easy-to-assemble rear 
grommet; metal-to-metal bottoming; easy contact sol- 


dering; uniform contact tinning. 


STUB R is the replacement for Stub E in MIL-C-5015D— 
a lightweight, environmentally-resistant design offer- 
ing all of the extra Stub E features plus the incorpora- 
tion of an “O” ring on the shoulder of the 3106 plug for 


additional sealing protection. 


CONNECTOR DIVISION 


1830 SOUTH 54TH AVENUE, CHICAGO 50, ILLINOIS 
Amphenol-Borg Electronics Corporation 





El Segundo plant where it was first 
tried. ‘The man who heads the Video- 
sonics program at Hughes, D. E. 
Stewart, frankly admits that he was gne 
of the “most doubtful Thomases” when 
the idea was first suggested in March, 
1958, for application at the Tucson 
plant where he then worked and where 
Hughes produces Falcon missiles. 
Stewart adds that he was not alone in 
this view among Tucson personnel. 

Prior to a trial of Video-sonics on a 
Tucson line, Hughes had been ex- 
periencing an average of 6 to 13 defects 
per chassis—a defect being a cold solder 
joint, a solder splash, a loose or re- 
versed component or insufficient clear- 
ance between components 

Within five months after Video- 
sonics was introduced, the defect rat« 
had dropped to an average of only 14 
per chassis. Within 10 months, the 
defect rate was only 0.06 per chassis 
a reduction of 99%. 

With so drastic a reduction in de- 
fects, Hughes was able to climinate a 
special group that had previously been 
used to re-work rejects. Instead the 
chassis could be returned to the origi- 
nal worker without disrupting produc- 
tion schedules, Stewart says 

The results were so spectacular that 
Iucson decided to install 60 of the 
machines as soon as they could be 
built 

Another result: Stewart became onc 
of Video-sonics’ strongest proponents, 
second only to Parkhurst 

Hughes now has more than 1,000 of 
the machines installed at its Tucson 


‘and El Segundo manufacturing facili- 


ties and is starting to install them at its 
Fullerton (ground-avionics) plant 

Before the advent of Video-sonics, 
Hughes found that its most experienced 
operators were able to achieve about 
60% realization of production plan- 
ners’ work standards, with less experi- 
enced operators falling below this figure. 
After Video-sonics was introduced, prac- 
tically every operator on the line could 
achieve 90% to 100% of the work 
standard and do so consistently through- 
out the day, according to Parkhurst. 

On one assembly line making a criti- 
cal intermediate frequency amplifier, it 
previously required about four months 
for an operator to get up to the line’s 
average realization of about 53% of 
the work standard. After Video-sonics 
was installed, Hughes transferred a new 
operator from the wire harness line into 
the IF amplifier line. By the end of 
the first day she had achieved a rate of 
80% of the work standard. 

With Video-sonics, the period re- 
quired to train an operator on a new 
chassis can be slashed from weeks to 
less than a day, in most cases, Park- 
hurst says. For example, an experienced 
operator can be put on a new job and 





REINFORCED PLASTICS FOR STRUCTURES OFFER MAXIMUM RELIABILITY 


Helping to make missiles and air- _ provide thermal insulation for these Strickland “B” Process winds fibre 
craft stronger is Brunswick's job. components. If you are considering glass filament to a strength-density 
Using fibre glass reinforced plastics, the use of steel or aluminum, we ratio of 2,000,000 (the SD ratio of 
we fabricate radomes, fin-tips and suggest that you look into the ad- high strength steels is 800,000). 
other primary structures. They will vantages of conventional a fila- Hoop tensile values average 200,000 
undergo continuous usage at ment-wound fibre glass reinforced psi, and composite wall strength 
550°F., and will withstand much plastics. Brunswick techniques al ranges from 120,000 to 140,000 psi. 
higher temperatures during shorter low the design engineer to tailor hi Our experience can serve you well. 
exposures. We make possible the product to carry the specific k Write or call: The Brunswick-Balke- 
successful “marriage” of antennae, requirement of primary structures Collender Company, Defense Prod- 
electrical and structural properties. You are assured of superior ucts Division Sales Manager, 1700 
In addition, Brunswick plastics also strength: Brunswick’s exclusive Messler St., Muskegon, Michigan. 


ISIBRUNSWICK 


MAKES YOUR IDEAS WORK 
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DEFECT RATE in avionic assemblies has been slashed by as much as 99% using new Video-sonics technique and machines (left). Back 
ground music also is piped into the operator's headset. Operator can adjust volume, turn off tape or projector at will. Hughes also is 
using Video-sonics for machine tool operations and in test (right) where projector shows connection points and desired wave shape. 


will 


work 


sixth chassis she normally 
nearly 100% of the 


by the 
be up to 
standard. 

Video-sonics assures that every 
tor working on a particular chassis fol 
lows the same assembly procedures and 
works to the same standards, eliminat- 
ing the variability that formerly resulted 
from possible differences between indi 
vidual line supervisors. With th 
technique, the supervisor is largely r 
lieved of his duties as an instructor and 
is able to concentrate his efforts on man 
aging people. 

Engineering changes can b 
duced in a matter of hours, with 
ators quickly resuming their former 
work standards. Hughes is set up to 
produce new taped instructions and new 
color transparencies within four 
after the change is established, accord- 
ing to Stewart. These are introduced 
on the line by merely substituting th: 
new tape magazine for the old 
replacing one or more of the 35 
slides in the projector magazine 


Opeta- 


new 


intro- 


oper, 
P 


1 
nours 


ind by 


mm 


Other Applications 


Hughes has applied Video-sonics to 
a number of other functions in addition 
to assembly line operations. For ex- 
ample, the technique is being used for 
test and inspection. Where tests re- 
quire the use of a cathode ray oscillo- 
scope and observation of wave shape, 
the color slide can show the 
waveforms which should be obtained 
In one systems test operation, Hughes 
found that Video-sonics cut the time 
required from five hours to only 17 
min., a 95% reduction 

Hughes finds that Video-sonics 
can be applied to machine tool ope 
tions, with comparable gains in product 
quality and output. 

Company officials are equally excited 
over the potential military applications 
for Video-sonics. Hughes has used the 
technique in training pilots to operate 
its fire control systems. 


pte cise 
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With Video-sonics it is 
duplicate factory procedures and tech 
military overhaul facilities by 


possible to 


niques at 
supplying them with the same 
and magnetic tapes used in the Hughe 
factory. Air Force currently is evaluat 
ing Video-sonics at its Middletown Air 
Materiel Area and at Holloman AFB 
Video-sonics also makes it possible 
vercome language difficulties, Stewart 
Ihe magnetic tape can be 


slide > 


ty 


points out 
prepared in anv desired language, assut 
ing an accurate translation of factor 
or maintenance procedures for NATO 
countries using U.S. equipment 

In a recent demonstration for visi 
ing Swedish air force personnel, the 
regular magazine of 35 slides wa 
used to explain the operation of a fire 
control but the accompanying 
iural instructions had been thought 
fully taped in Swedish, which under 
a hit with the 

Video-sonics also provides a 
venient means for transferring pro 
duction know-how from one plant to 
inother company or to a 
second-source Video 
suited for 


, 


mm 


system, 


standably made visitor 


con- 


within a 
manufacturer 
sonics is particularly well 

military production where the runs may 
be short but repeated at intervals. The 
tape and slides can be stored, then re- 
used to re-train personnel when an ad 


ditional production run is ordered 


Behind the Scenes 


Hughes has learned that a great deal 
of thought and effort must go into the 
preparation of the slides and taped in 
struction if Video-sonics is to prove 
effective. Without such effort, the ma 
chines themselves contribute littl 

For example, Hughes found by ex 
perimentation that for female 
the voice on the magnetic tape should 
be that of a man. Hughes therefor 
uses a professional male announcer with 
a very masculine voice. 

If the operators are to accept the 
Video-sonics voice and photos as gospel, 


ope rators 


ind follow them to the letter, both the 
visual instructions must be 
flawless. The slightest error may be 
duplicated by every operator on the 
line until it 1s detected 

\ vast amount of effort goes into the 
planning ind prepara ion of the script 
for the taped message. When a new 
chassis is ready for production, the dc 


wural and 


manufacturing engineer 
1 member of the Hughes 
join forces. They 
recording every 
precaution that 
making photographs as 
Photos are taken at the samc 
rom which the work will be 
perator on the linc 


ign enginectr 
planner ind 
Video 


issemnble = the 


onics group 
chassis. 
must be 
thes 
ingle 


d by 


tep eve! 


c 
observe d. 
vicw? 


manufacturing standards man 
ifter ireful 


f the 


tt 


study, comes up with an 


timatc time required to assem 


ble the chassis 


Trial Tape 

\ trial tape is then prepared, together 
with 
An experienced operator is then brought 
issemble the working 


35 mm. slides for cach operation 


new chassis 
Vide 0 


que stions, 


in to 


] 
entirely from the sonics instruc 
tions Any 


errors disclosed by this operator are then 


Omissions OI 


introduced into the program 
When the experienced operator ha 
been abl six chassis in the 


illotted for the operation by the 


to assemble 
time 
standards program is 
idered ready for the production ling 
Hughes has learned that it is vitall 
mportant to talk with each operator 
before Video-sonics is first introduced 
on a line to explain its function and 
to emphasize that she is the machine's 
Similar orientation 
to explain 


man, the con 


master, not its slave 
required for supervisors 
their changing role. 
Hughes officials have carefully 
weighed the possibility of selling Video 
sonics to outside companies. At least 
for the present, Hughes has decided 
against it. One reason is that Hughes 
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Where shall we put your payload? ‘ put your 50-pound 
package 1000 miles up or your 1000-) payload 57 mil 
[he systems hardware we use — mos ur own - 


record of success and a refreshing t for smal 


Call on us for the whole job or at Just find your n« 


on the chart, and we’ll do the 1 Cooper Development 
Corporation, 2626 South Peck R onrovia, California. 


A SUBSIDIARY OF THE MARQUARDT CORPORATION ET THE FULL STORY IN OUR BROCHURE—YOURS ON REQUEST 


SCIENTISTS, CREATIVE ENGINEERS—INVESTIGATE THIS FIELD WITH A FUTURE. CHALLE NG WORKING ENVIRONMENT IN SOUTHERN CALIFORMIA 








Three system test stand console designed by Western Gear for field servicing of Convair F-106 Vari-Duct Drive unit. Fourteen 
individual performance tests guarantee reliability. High pressure hydraulic test at 4500 psi, low pressure at 300 psi, pneumatic 
emergency test at 2500 psi. Features built-in include safety precautions to prevent unit damage during test and calibration. 
Performs static, operational, load, stall and running tests, includes counter and recorder. Stainless steel piping throughout. 


True craftsmanship shown in this 
sturdy yet simplified design of a 
complicated test console, designed, 
developed and built by Western Gear. 


WITH GSE EQUIPMENT BY WESTERN GEAR! 


The Achilles Heel of all aviation equipment is reliability. At Western Gear, we have identified 
our product contributions with the slogan, ‘‘The Difference is Reliability."" Western Gear 
produces test stands and consoles that are designed with capabilities to quickly and efficiently 
check out wide varieties of both airborne and ground equipment. The console iliustrated 

is indicative of Western Gear design and productivity; it was specifically designed 

to completely, quickly and accurately check out the Vari-Duct Drive used on the Convair F-106. 
In this instance, the drive is also our product. No matter what your test requirements 

may be, Western Gear can make an outstanding contribution to the effective solution of 


your problem. Write, wire or telephone now to: qorten hee, 
VV . * “the difference is reliability” 
. 5931 "vier? 


WESTERN GEAR CORPORATION « PRECISION PRODUCTS DIVISION « P.0.BOX 192 « LYNWOOD, CALIF.+ NEvada 6-0911 














prefixes. 


Multiples and Sub-Muitipies 


1 000 000 000 000 = 10°’ 
1 000 000 000 = 10° 
1 000 000 = 10° 
1 006 10° 
100 = 10° 
10 
01 
0 01 
0 001 
0 000 001 
© 000 000 001 
© 000 660 000 001 = 





Bureau of Standards Unit Prefixes 


Washington—The National Bureau of Standards has adopted new prefixes for mu 
tiples and sub-multiples of units which were recommended by the International 
Committee on Weights and Measures at its 1958 fall meeting in Paris. The ¢ 
mittee expanded the familiar list of eight numerical prefixes to a total of 12 
corresponding symbols, as shown in table below. 
will be used: a capacitor with a capacitance formerly expressed as 5 micro-microfarads 
(5 x 10°") will be 5 picofarads, abbreviated 5 pf. 


with 


Examples of how new prefixes 


Asterisks indicate newly added 


Prefixes Symbols 


* 


tera 
giga”* 
mega 
kile 
hecto 
deka 
deci 
centi 
milli 
micro 
nano” 


pico” 








would be selling know-how acquired 
over several vears to other avionics 
manufacturers, strengthening their 
ability to compete with Hughes. Fur 
thermore, companies already manufac 
turing shde projectors and/or tape re 
corders for the price-conscious consumer 
market could produce the 
hardware for le: 

However, Hughes has no compunc- 
revealing its Video-sonics 


probably 


tion about 
know-how to the military services and 
does expect to apply the technique te 
1 number of defense situations. 


NEW AVIONIC 
PRODUCTS 


Microwave Amplifiers 





e Amplifier, Model 549, uses traveling 
vave tube for broad band amplification 
vith 30 db. gain and 10 mw. output 
from 10.5 to 16 me. Front panel con- 
nectors available for AM and_ phase 
modulation. Weighing 33 Ib., unit can 
be bench or rack mounted and, firm 
says, canploys simple, rugged design. Al- 
fred Electronics, 897 Commercial St., 
Palo Alto, Calif 


¢ Power amplifiers, Models 216A and 
217A, turn out 10 and 1 kw., respec 
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tively, both use four cavity, wa 
klystrons, and can be tuned f1 
to 2,400 mc. As broadband 
they provide minimum gain 
Models 216A and 217A ha 
bandwidths of 18 and 15 
tively, measured at 4 pow 
Model 217A is self-containec 
$4 in. high, 444 in. wide 
deep cabinet. Sierra Electr 
3885 Bohannon Drive, M 
Calif 


Test Equipment 


e Telemetry test set, FM/FM 
pact, mobile package, can 
checkout of magnetic data 
and oscillographic data 


‘ 


tem ibcarner gencra 
ence oscillators among other 
covers 1% channels; sul 
crators for il] ls rdl fr¢ 
be modulated plu or minu 
five highest frequenci 
lated plus or minus 15 
carnmer gencrator output 
dividually or as 
ites on 110 v., 60 cps. Dy 


Inc., Box 2566, Orlando, F1 


‘ omposit 


e Wattmeter, Model 1483 
for measurements at sustain 


, 


ind resolution down to 0.01% of rated 
input, according to firm. Meter ranges 
are 250/500/1,000 watts; input cur- 
rents are 5 amp. normal and 10 amp. 
max.; input voltages are 50/100/200 v. 
normal and 75/150/300 v. max. Fre- 
quency range is 40 to 1,000 cps. Me- 
ter’s dimensions are 20 x 14 x 10 in. and 
weight is 27 lb. Daystrom, Inc., 614 
Pideaieajian Ave., Newark 12, N. J. 


Components & Devices 


e Disk thermistor, Number 34D4, has 
resistance of 13,096 ohms, at OC rang- 
ing down to 270 ohms at 100C, with 


od 


tolerance. Unit is suited for tem- 
perature compensation or temperature 
measurement, according to Victory En- 
gineering Corp., Box 373, Union, N. J. 


e Power converter, Model 12AS115, 
transistorized, operates from 12 vde. and 
converts to 115v. 60 cps. a.c. and per- 
mits use of electric shavers, dictating 
equipment, tape recorders and radios in 
cockpit, firm says. Converter weighs 8 
lb. 6 oz., measures 4% in. wide, 64 in. 
long and 34 in. high, and has efficiency 
of 65 to 72% at 4 to full load. Webster 
Electric Co., Racine, Wis. 


@ Analog-to-digital converter, Model 
423341, has following typical character- 
istics: 2 in.-oz. input driving torque; 
250 max. rpm. input shaft rotation; 
—80 to 350F operating range; 5 to 50 
cps. at +10g vibration range; 0.187 in. 
height; 20 ma. each, 20 vde. contact 
and brush capacity; up to 4 figure 
digitalizing capacity and 1 bit per 
10,000 bits resolution. Kearfott Co., 
Inc., Little Falls, N. J. 
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USAF Pilots Receive Awards for Record Flights 











Air Force pilots who established three world aviation records at Edwards AFB, Calif., were awarded trophies for their achievements (AW 
Dec. 21, p. 24). In the photo at left above, Maj. Joseph Rogers receives the Thompson Trophy for setting a world speed record of 
1,525.9 mph. in a Convair F-106, exceeding a 1,484 mph. record claimed in October by the Soviet Union for a single-turbojet Sukhoi 
delta designated the E66. Lt. Gen. Mark E. Bradley, USAF deputy chief of staff for materiel, is at left; G. R. Moore, vice president of 
Thompson Ramo Wooldridge Corp. who presented the trophy, is at right. In the photo at right above, Brig. Gen. Joseph H. Moore 
receives a special Bendix award for flying an operational Republic F-105B from the 334th Tactical Fighter Squadron at Seymour-John- 
son AFB, I" C., over a circular 100-km. course in 183 sec. The course was laid out in a circle with a 9.9-mi. diameter. Lt. Gen. Bradley 
is at left; Roy H. Isaacs, vice president-government relations, Bendix Aviation Corp., who presented the award, is at right. 


eeaeneen in salalremcctniis sorte 








* 


Capt. J. B. Jordan (second from right) receives the General Electric Trophy for setting a world altitude record of 103,395 ft. in a Lock- 
heed F-104C interceptor. Capt. Jordan set a 30,000-meter time-to-climb record during the same altitude run, attaining 98,424 ft. altitude 
15 min. 4.92 sec. after the flight began. The altitude record exceeded by 4,535 ft. the 98,560 ft. record set by the U. S. Navy a week 
earlier with a McDonnell F4H. Other members of the group above are, left to right, Brig. Gen. D. E. Newton, USAF; J. V. Guthrie 
Lockheed Aircraft Corp. Lt. Gen. Bradley, and George Metcalf, General Electric vice president who presented the trophy 
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When you're 250,000 miles 
from conventional power 
sources, you don’t have to 
depend on limited-life batter- 
ies to supply electricity. 
Hoffman solar energy converters offer a reli- 
able and practical solution to the problem of 
power in space. As the nation’s leading pro- 
ducer of silicon solar cells, Hoffman has 


acquired unmatched experience in this field 


, . SYSTEMS MANAGEMENT 
and is furthering the study of space power 


problems through its Advanced Development 
Section. Already tested and proved in U. S. 
space probes and satellites, Hoffman solar 
ceils can solve your space power problems. 


Hoffman /s.sctromics CORPORATION 


Hoffman Laboratories Division 


3740 S. Grand Avenue, Los Angeles 7, California 


Significant developments at Hoffman have created positions for scientists and engineers of high calibre ase address inquiries to Vice President, Engineering. 








“Toughest” inspection in the steel business 
assures you utmost uniformity in Timken forging steels 


You can always be sure your forged products made 
from Timken® steel forging bars will have uniform 
quality. One big reason is the rigid, 100% Final In- 
spection we give every bar. Examination is so thorough 
that our Inspection Department is known as the 
toughest in the steel business. 

You save money, too, because of the uniform quality 
of Timken steel. It is remarkably uniform in structure, 
chemistry and dimension from heat to heat, bar to bar, 
order to order. And because we handle each order 
individually, we can target our procedures to your 
end-use requirements. You don’t have to interrupt your 
operations to make costly equipment adjustments. 


Important to our operations is a new Metallurgical 


Research Center, one of industry’s most modern. Its 
facilities range all the way from an experimental melt- 
ing laboratory to one of the industry's finest technical 
libraries. It is designed not only to improve our own 
products but also to solve customer problems—your 
problems. 

When you buy Timken steel you get: 1) Quality that's 
uniform from heat to heat, bar to bar, order to order. 
2) Service from the experts in specialty steels. 4) Over 40 
years experience in solving tough steel problems. 


For the most from your modern forging operations, 
specify Timken steel forging bars. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: ‘““TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS TUBING ARE AVAILABLE FROM WAREHOUSE STOCKS IN 44 CITIES IN THE UNITED STATES 
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MAGNETIC pre-amplifier and power amplifier form the control box for the modular con 
trol systems. The contactorless controls include both magnetic and transistorized amplifiers. 


Modular Electromechanical Units 
Cut Costs, Engineering Lead Time 


Reductions in cost and engineering 
lead times in aircraft and missile control 
ystem design are promised by the 
producers of packaged modular clectro- 
mechanical control systems. The modu- 
lar concept enables designers to as 
semble a control system from transducer 
to actuator with standard components 

Initial applications of the modular 
systems include an oil temperature con- 
trol on the Grumman W2F airborne 
catly warning aircraft and a helicopter 
throttle control. Airborne Accessories 
Corp., Hillside, N. J., says the modu- 
lar system also is being evaluated for 
missile control applications 

The basis of the packaged systems, 
the modular control units, followed the 
development of modular actuators in 
1958. These actuators, both rotarv and 
linear, prov ided some de sign flexibility 
ind a reduction in the need for custon 
engineered actuators; however, the cle« 
tronic control boxes still required 


MODULAR control box with transistorized 
power amplifier partially inserted. Module 
case measures 5 x 3 x 4 in. 
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ome degree of custom engi 

Ihe development of packaged 
lar control systems promises 
tion in this engineering. Th 
packages consist of standardized « 
boxes into which are plugged 
preamplifier and power amplifi 
systems. Both magnetic and tr 
ized amplifiers are available in t! 
tactorless control packages 

The circuitry for each sub 
mounted in a chassis and can be 
changed by means of quick di 
fittings. Amplifiers drive mot 
ing up to 200 watts or control an 
cal response in relation to a 
stimulus as sensed by the transd 

The addition of the modular 
packages completes the control 
Ihe system incorporates a 
transducers including potent 
tach gencrators and thermist 
the control packages and the 
actuators 

Ihe linear actuators have 
operating load of 500 Ib. and th 
ictuators have a maximum 
in./lb., with both dependent 
motor and gear ratio selected 

Airborne savs that in addit 
ign flexibility, the modular 
tems offer designers size an 
reductions and, in some ir 
creased reliability. The modular 
will not eliminate all control 
engineering problems. With onl 
modification, however, the mod 
provide the basis for immediat 
cessible systems 

The chassis operating tem] 
limits vary from 71C on the tran 
ized amplifiers (120C limit 
on special order) to 125C for the 
netic amplifiers. The weight 
the transistorized and magneti 


amplifier is 1.15 Ib. 


TECHNICAL 
WRITERS 


if word-smithing is your 
business, and space is 
your interest, Convair- 
Astronautics has an imme- 
diate position for you. 
Assignments involve the 
creation of maintenance, 
operation and inspection 
manuals for the top pri- 
ority Atlas ICBM weapon 
system. 

Requirements: two years 
of college engineering, 
technical writing experi- 
ence, plus an eye for the 
incisive word. 

Write now to T. W. Wills, 
Engineering Personnel Ad- 
ministrator, Dept. 130-90 


CONVAIR 
ASTRONAUTICS 
Corivair Division of 
GENERAL 
DYNAMICS 


5636 Kearny Villa Rood, 
San Diego, California 








Experience—the added alloy in Allegheny Stainless 


HIGH TEMPERATURE ALLOYS 
YOU CAN WELD OR BRAZE LIKE STAINLESS 


In addition to their high strength, characteristics, AM 350 
and AM 355, A-L’s precipitation hardening stainless steels, 
have other advantages for designers of missiles and super- 
sonic aircraft. 

When welding AM 350 and AM 355, there is little or no 
tendency to hot cracking or poor weld ductility, even in 
heavy sections. Both alloys weld as easily as the common 
stainless steels, even in the completely heat-treated, condi- 
tion. Brazability is equally easy—no special surface prepara- 
tion is required during brazing operations. 

Due to the high ductility in the annealed condition both 
alloys lend themselves to various kinds of fabrication—they 
can be spun, machined or formed using normal procedures, 


In the heat-treated conditions, AM 350 and AM 355 have 
remarkable strength-to-weight ratio at both room and ele- 
vated temperatures, retaining useful strength and ductility 
up to 1000 F. 

AM 350 is available commercially in sheet, strip, foil, 
small bars and wire. AM 355, best suited for heavier sec- 
tions, is available commercially in forgings, forging billets, 
plates, bars, wire, sheet and strip. 

For further information, see your A-L sales engineer or 
write for the new technical booklet, ‘AM 350 and AM 355.” 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. oan 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT, 





NEW AVIATION PRODUCTS 








Dielectric Coolant Pump 


Pump is designed for liquid cooling 
of avionic instrumentation and can 
pump any diclectric fluid 

The dielectric coolant pump is said 
to minimize cavitation problems en- 
countered with low inlet suction pres- 
sures associated with high altitude 
operation. Wet motor construction ob 
viates use of rotating seals and attend 
ant leakage problems. Other applica 
tions include fuel transfer or booster 
fucl pumps 

Specification include continuous 
duty four-pole, three-phase, 200 v. mo 
tor; weight, 21 oz.; imMp., 0.75: pump 
pressure rise, 20 psi. at 2.8 gpm. The 
pump 1s 4.38 in. long and has a diam- 
eter of 2 in 

Task Corp., 1009 E. Vermont Ave., 
Anaheim, Calif. 


Fuel Tank Sight Gage 


Slip tube gage is designed to pro- 
vide tast and accurate determination of 
the amount of fucl in aircraft wing and 
fuselage tanks 

Model 500100, “BLIP” (by light in- 
ternal piping) gage consists of a housing 
whicn 1s bolted to the inside of the fuel 


tank, and a slip tube which passes 
through the housing into the tank 
When the end of the tube is above the 
fluid level in the tank incident light 
causes the inside of the tube to light up. 
When the tube is withdrawn the tubc 
darkens as its upper end becomes im- 
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mersed in the fluid. At thi 
the reading is taken. The for all 
available with scales indicating | types of 
gallons, Impenal gallons or poun 
may be calibrated with any aircraft { 
tank. 

Sierra-Schroeder Controls Division, 
4310 San Fernando Rd., Glendale 4, 
Calif. 


Pneumatic Bieed Valve 


Air pressure bleed valve met 
stant 50 cfm. air supply at 5 
the control system of an 
tinental ballistic missile. Variat 


An almost limitless number of 
standard Vee-Band Couplings 
are available to meet your 
exact requirements. Numerous 
latch styles and clamp designs 
enable NUCO’s nationwide 
sales-engineer staff to solve 
your coupling problems today 


NATIONAL UTILITIES CORPORATION 
826 So. Arroyo Parkway » Pasadena, Calif 
SYcamore 3-6663 or MUrray | -9637 

Write for 
Catalog No. 12 





i, > 


Manufacturers of 
the valve for other fluids, pre Clamps * Couplings * Flanges 
control rates are feasible Strap Assemblies © Special! Desians 


The unusual body configut 


f as 


Almost everything 
that flies uses 


HYDRA-ELECTRIC 


Pressure Switches! 


Yes, whether it's old fast 
balloons or modern aircraft 
guided missiles HYDRA-E 
TRIC Pressure Switche 
applicable to almost everyt! 
that flies! For example, at 
90% of all pressure switch 
plications on the Boeing 
Douglas DC-8, Convair 880 
Lockheed Electra are HY[ 
ELECTRIC. Look to advanced de 
sign already out of this 


Write on company letterhead for FREE 
Wustrated Brochure 


HYDRA-ELECTRIC 


Engineers and Builders of Hydra 
and Electric Systems and Con 
3151 Kenwood Street Burbank 








GROW WITH AIRESEARCH 
IN ELECTRONICS — 


J 


Y 


> 


oA ( (A 


é 
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at 
oo 
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© AiResearch Central Air Data Computer for North American’s A3J, Navy's first 
weapon system, provides information dealing with bombing, navigation, engine inlet 
control, radar, automatic flight control and cockpit instrumentation. 


Expansion in electronics and electromechanical activity is creating excellent 
openings at all levels for qualified engineers. Diversified programs include 
Central Air Data systems on the Air Force B-70 and F-108, North American 
A3J and McDonnell F-4H, as well as other commercial and military 


aircraft and missile projects. 


Openings in the following areas: 


FLIGHT SYSTEMS RESEARCH General prob- 
lems in motivation and navigation in 
air and space; required background 
in astronomy, physics, engineering 
DATA SYSTEMS RESEARCH Experience with 
physical measuring devices using 
electromagnetic, atomic, thermionic 
and mechanical approaches 

CONTROLS ANALYSIS Work in preliminary 
design stage involves servomecha- 
nisms analysis and analog computer 
tec hniques 

FLIGHT DATA COMPONENTS Analysis pro- 
posal, design and development work 
in the following specialties: circuit 
analysis, servo theory, transducers, 
transistors, airborne instrument and 
analog development of high and low 
temperature problems. 


ELECTROMAGNETIC DEVELOPMENT Work with 


magnetic amplifiers requires know] 
edge of electromagnetic theory, mat¢ 

rials and design methods. 

INSTRUMENT DESIGN = Electromechanical 
design of force-balance instruments, 
pressure measuring devices, precision 
gear trains and servo-driven position- 
ing devices. Experience in electrical 
and electromagnetic transducers 
desirable. 

AIRBORNE INSTRUMENTATION ANALYSIS 
AND DESIGN Work involves solving 
problems in accuracy, response and 
environmental effects. 


Send resume to: 
° Mr. T. E. Watson 


CEE OEE EES 


LORP ORATION 


AiResearch Manufacturing Division 


9851 SO. SEPULVEDA BLVD., LOS ANGELES 46, CALIFORNIA 








mits mounting to the outer shell of the 
missile with only the sliding lever ex- 
sed. Valve body and closure are of 
1K31 magnesium alloy; seal is of sili- 
cone rubber. The complete assembly 
weighs 0.62 bb. 

Koehler Aircraft Products Co., 409 
Leo St., Dayton, Ohio. 


Feedback Servoactuator 


Electrohydraulic servoactuators for 
missile and space vehicle controls em- 
ploy a mechanical feedback eliminating 
electrical transducer and amplifier 

Feedback of the piston position to 
the armature of the input force motor 
is accomplished by springs together with 


a precision motion reductive device. 
Design parameters available include pis- 
ton areas to 3 sq. in. and strokes to 4 in 
Auxiliary components, such as telemetry 
potentiometers, force or velocity limit- 
ers, and shut-off solenoid valves, may 
be included as integral assemblies 

Moog Servocontrols, Inc., E. Aurora, 
oe 


True Airspeed Computer 


Miniature truc lirspeed omputer 
f rce balance Mach trans 
1 passive resistance network and 

up servo 
Minitas computer is a mina- 


version of larger TAS com- 


weighing 6.5 lb., measuring 5 


in. in diameter by 8} in. long and con- 
forms to MIL-E-5400 and 5272. Three 
operating ranges can be supplied to 
itisfy the requirements of aircraft ind 
missiles with airspeeds from 70 to 1,500 
kt 

Servomechanisms, Inc., 12500 Avia- 
tion Blvd., Hawthorne, Calif. 
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WHAT'S NEW 
Reports Available: 


Symposium on Particle Size Measure- 
ment—American Society for ‘Testing 
Materials, 1916 Race Street, Philadel- 
phia 3, Pa. In addition to the 15 
papers presented, a list of ASTM 
standards pertaining to particle size 
measurement is included. $6.25; 305 
pp., hard cover. 





Resiweld ‘ Epoxy—H. B. Fuller Com 
pany, 255 Eagle Street, St. Paul 2, 
Minn. A new booklet on Resiweld 
Epoxy Adhesives, Sealants, Alloys and 
Coatings, including a product descrip 
tion and technical bulletin on the 
standard line of products. No charge 


lech Notes From Allied—A new tech 
nical news letter which will feature de 
clopments in the field of electroform- 
ing Allied Research & Engineering 
Division, Allied Record Manufacturing 
Co., 6916 Santa Monica Blvd., Los 
Angeles 38, Calif 


Plastics Safety Handbook—By the So 
ciety of the Plastics Industry, Inc., 250 
Park Avenue, New York 17, N. Y 
$5.00 plus postage; 200 pp. Published 
n cooperation with the National Safety 
Council. devoted to safety in the plastics 


processing industr 


° ° 
Publications Received: 
Jet Propulsion Engines — By O. | 
Lancaster Princeton University Press, 
Princeton, N. J. $20.00: 799 pp. Anal 
cs of various foans of jet propulsion 
ngines, including turboprops, turbo 
cts and hybrid types with sections de 
oted to the historical background and 
isc of atomic energy in jet propulsion 
Basic Research in the Navyv—Arthur D 
Little. Inc., for Offices of Naval Re 
carch. June, 1959. $7.00; 2 volumes 
189 pp. (PB 151925) 


Vision in Military Aviation—Institute 
for Applied Expermental Psychology 
Jackson & Moreland, Engineers for 
Wright Air Development Center. Nov., 
1958. $5.00; 394 pp. (PB 151653) 


Summary of Instrumentation Develop- 
ment and Aerodynamic Research in a 
Hypersonic Shock Tunnel—Part I! 
Nozzle Flow Study and Flow Angu 
larity Measurements—by E. E. Witt 
liff and M. R. Wilson, Cornell Aero- 
nautical Laboratory, Inc., for Wright 
Air Development Center, U. S. An 
Force. Dec. 1958. $.75; 27 pp. (PB 
151742 

Supersonic Wind-Tunnel Tests of Ring- 
Wing Configurations—L. H. Schindel, 
Massachusetts Institute of Technology 
for WADC. Dec., 1958. $2.50; 108 pp 
PB 151754) 
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A SPECIAL KIND 
OF POSITION 


FOR SPECIAL KIND OF MEN 


To help meet the urgent and continuing problems of national 
security, RCA has created an Advanced Military Systems 
Department at Princeton, New Jersey. There, in an atmos- 
phere of complete intellectual freedom, men of a very special 
kind are engaged in highly sophisticated analysis and study 
of our national defenses— present and future—and how they 
can be made most effective to meet any future enemy capability. 


THE POSITION —Studies conducted by the RCA Advanced 
Military Systems Department are of the broadest scope and 
cover such diverse areas as physical and engineering sciences, 
military science, economics and geophysics. Accordingly, 
each member of the technical staff may select his own area 
of work. The only requirement: results must have a direct 
application to problems of national defense. 


Each staff member is provided with every opportunity, 
facility and detail of environment to use his creative and 
analytical skills to maximum advantage and at the highest 
level. He has no responsibility for administrative details. He 
can call in any specialists he may need. He has full access to 
all available information—military, academic and industrial. 
Furthermore, specialized research projects and laboratory 
work can be carried out at his request by other departments 
of RCA. 


THE MEN — The mer form the technical staff are a group 
of mature scientists and engineers. They are accustomed to 
responsible positions in industrial research, advanced devel- 
opment, or systems planning. Most of them have an exten- 
sive background in broad fields of electronics, vehicle 
dynamics (space, marine or terrestrial), physics (astro, 
nuclear, or plasma), or operations research (military science). 
All are men who enjoy seeing the fruits of their work have a 
far-reaching effect on the defenses of the country. 


THE LOCATION — Princeton offers unique civic, cultural and 
educational advantages. The RCA Advanced Military Sys- 
tems Department itself occupies a new, air-conditioned 
building on the quiet, spacious grounds of RCA’s David 
Sarnoff Research Center 


INOUIRIES ARE INVITED— If you are interested in learning 
more about this far-reaching program and the unusual op- 
portunities it offers to qualified men, write: 


Dr. N. I. Korman, Director 
Advanced Military Systems, Dept. AM-1A 
RADIO CORPORATION OF AMERICA 


Princeton, New Jersey 


RADIO CORPORATION 
of AMERICA 
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Bold plans revealed in Lockheed’s program of total flight technology 


Air/Space travel, whether the vehicle is manned or 
unmanned, poses vast problems. To expand the total 
technology of flight, Lockheed’s California Division pro- 
poses bold new concepts for both military and 
commercial vehicles. In line with this, the Company has 
assumed major responsibility for Research and Devel- 
opment on future space vehicles. This responsibility 
extends from development of advanced components to 
major complex systems. ; 

Advanced projects to spring from this broad base of 
Air/Space travel include: Limousine-Helicopters 
designed for shuttle service between large cities and 
suburbs, or to transit terminals; Mach 6-7 Air Trans- 
ports able to take off and land vertically; Space 
Transports capable of transporting, to an orbit of more 
than 1000 miles, a pilot and 1000 pounds of payload, 
or three passengers equipped to work in space; advanced 


Infrared Systems studies as an advanced detection 
method; and Solar Radiation studies. ° 

This markedly expanded program into the total con- 
cept of flight creates urgent need for personnel with high- 
level skills. The concept ranges from subsonic to hyper- 
sonic speeds; from atmospheric to outer space vehicles. 

High-caliber scientists and engineers are invited to 
take advantage of this need; to investigate the many 
career opportunities Lockheed offers. 

Immediate openings are available in: Aero-thermo- 
dynamics; propulsion; armament; electronics — research, 
systems, packaging; servomechanisms — flight controls; 
sound and vibration; physics—infrared, acoustics, electro- 
physical; antenna and telemetry. 

Write today to: Mr. E. W. Des Lauriers, Manager 
Professional Placement Staff, Dept. 11011, 2400 North 
Hollywood Way, Burbank, California. 


LOCKHEED / erironis owen 





WHO'S WHERE 


(Continued from page 15) 





Changes 


Dr. Walter Appleman has joined the 
staff of Convair (Astronautics) Division of 
Ceneral Dynamics Corp., San Diego, Calif., 
as a staff physician and consultant to engi- 
neering groups on space medicine problems 
in manning of space vehicles and satellites, 
Also: Gene L. Anmstrong, senior project 
engineer for airborne systems-Atlas program. 

A. N. Ballard, factory manager, Summers 
Gyroscope Co., Santa Monica, Calif 

Kermith F. Wasmuth, director of Martin- 
Denver's Quality Control Division, succeed- 
ing H. P. Campbell, now manager of the 
Quality Control Department, Electronic Di- 
vision 

Edward F. Spraitz, assistant Washington, 
D. C., representative for space programs 
for Douglas Aircraft Co 

Dr. Raymond R. Bouche, manager, 
Standards and Analysis Department, En- 
devco Corp., Pasadena, Calif 

Frederick C. Durant, IIL, director of 
public and government relations, and E. 
Douglas Kenna, Jr., director of marketing 
Aveo Corp.'s Research and Advanced D- 
velopment Division, Wilmington, Mass 


' 
Joseph Oppenheim, programs manager, 


Saini ee ** Another reason to 


General Electric's Small Aircraft Engine Y 
Department, Lynn, Mass., has anno 1 . 
an pra nied ny t -— Aesth aan JOIN ROHR, tits company that S known by the 
program managers D. C. Gerry—TSS proj ’ 
ct: E. Woll—T64 project; F. O. MacFee PEOPLE j 
c ae : N Krebs CF700 ollie it keeps : 





proj 
Other managenal appointments in the de- 
partment: H. T. Hokanson—design and de 
velopment enginecring; T. W. Shidler— 
marketing: K. N. Bush—manufacturing; . — ibuti hei 
eae ae KE. O. Hendrickson Diversification means many things to the people who are contributing their 

sie atric . . Cc CKSO - ’ 
customer service: L. R. Heurlin—evaluation talents to Rohr’s unchallenged role as the world’s largest producer of 

tems analysis; R. L. Miles—relations components for flight. It means a variety of interesting assignments and the 

tiliti opportunity for personal vth and professional expression. Diversifi- 


John M Van rye gence - 7 , = cation has led to Rohr’s r | backlog of nearly a quarter billion dollars 
tern NVI ! t t Dp orp sur stsew 
Calif \] M. Liovd lones Ir — 64 percent in commer contracts — assuring unparalleled stability. 
i ' . “* 

‘ ] nager, Csencral Logisti ) 10n ‘ , 
R hank Cals Vict 4 ~ “war Rohr’s diversification is symbolized by the jet power package pictured 
burt | ictor P.meryv, general sa . ‘ 
manazer, Industrial Division, Jackson, Mich above, containing 5000 Rohr-built parts, and the Rohr-developed honey- 





Martin Dubilier, general manager, Inter | comb brazing process show Wess 
tric Corp., Paramus, N. J., a ‘ ‘ _ _ 
ernational Telephone & Tel “Kol WMvies WQUVURS from men who can contribute to the 
ran} ort ° ‘ : 
graph Corp company’s continued leadership in the aerospace industry. Write to Mr. 


Robert CS S« hlenzig, product nanager ; 
(i Clem Pains Ban Spark Plur Division J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., P.O. Box 


of General Motors Corp., Milwaukee, Wis 878-A, Chula Vista, California. 
Dr. M. John Rice, Jr.. manager of semi 
onductor material engineering. CBS Elec 
ror 1h ST f ‘ uy h ? . itd 
tronics Division of Columbia Broadcasting WORLD'S LARGEST 
ystem, In Danvers, Mass 
PRODUCER OF 


William C. Benson, manager-ground sup- 
equipment ules. Solar Axecraft Co COMPONENTS FOR FLIGHT 


Diego, Calif. Also: Rex Welch, man- 
rer-sales, Electronic Svstems Develonment 
Corp., Ventura, Calif., a subsidiary of 
Solar 
Irving P. Magasiny, director of engineer- 
ing, Schaevitz Engineering, Pennsauken, 
N. J 
Herbert K. Krumel, staff assistant to the 
vice president and general manager of Frue- 
; nif et r = ' “oe. Products Division, enh : : Casta Viet & Riceraién, Call, 
os Angeles, Cah 
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What did you have in mind, Mr. Engineer? 


- re 


(Sb a Ka : 7. 4 a) ) Problems you can really get your teeth into? 
= " NG | (a7, y 
>. 


y A job environment where there's room to think 
. and grow? A secure spot in a fast-growing 
organization where professional rewards come 

— quickly? Excellent living conditions? 


4 


Raytheon Company's Bedford Laboratory 
offers all these. A key laboratory in the only 
electronics company with prime contracts for 
two major missile systems, the Bedford Labo- 
ratory is constantly expanding its programs 

. a growth shared by the men who staff it. 
What's more, it’s located in the heart of New 
England, only minutes from Boston, where 
relaxed suburban living is only minutes from 
metropolitan attractions. 


In short, Mr. Engineer, you'll find what you 
had in mind .. . at Bedford. Immediate open- 
ings for the following men. Can you qualify? 


Send your postcard or letter to Mr. 
Jerry Morris, Professional Employment, 
Raytheon Company, Missile Systems 
Division, Bedford, Massachusetts. If you 
prefer, call (collect) CRestview 4-8884 
and ask for Mr. Morris. 

Data Handling Engineers with experience in 
high speed, analog-to-digital conversion tech- 
niques, logic design, converter and buffer de- 
sign. Should have thorough knowledge of tape 
recorder techniques and digital, servo and 
digital-computer design. 

Circuit Design Engineers with experience in 
design of high speed switching circuits, pulse 
techniques, and computer logic. Experience in 
one of the following areas required: design of 
navigation, guidance, control circuits, CCM, 
FM, PCM, PDM, and fusing circuitry. 

Packaging Engineers with a knowledge of 
packaging and production techniques in sheet 
metal and electronic equipment. Will design 
electronic portions of guided missiles, radars, 
computers, test equipment. Thorough knowl- 
edge of circuitry required. 

Electromechanical Designers will design 
electromechanical equipment and electronic 
portions of guided missiles. Will work closely 
with Design Engineers in developing electronic 
packaging philovophies. Knowledge of elec- 
tronics, electronic components, and ability to 
read schematics required. 


MISSILE 
RAYTHEON) 272m 


.-- creates a climate for talent. 











EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, 
technical, selling, office, skilled, manual, etc. 


Positions Vacant Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 


The advertising rate is $45.00 per inch for al) advertising appearing on other $2.70 per line, minimum 3 lines. Te gure advance payment count 5 average 
than « contract basis. Frequency rates quoted on request words as a line 
Position Wanted Ads are % of above rate 
An Advertising inch is measured %” vertically on a column—3 columns Box Numbers : as 1 line 
10 inches to a page. Discount of 10 1) payment is made in advance for 4 consecutive 


insert lon 


Subject to Agency Commision. Not subject t Commiseton. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 























DISENCHANTED 
| ENGINEERS 


Th Ad E G 

if your present employer has failed to e vance ngineering roup 
utilize your full potential, why not permit d 
us to explore the parameters for your per- 

sonal qualifications with the many dy- of 

namic young companies in aviation, elee- 
tronics, missiles and rockets. We now 
have in excess of 4.000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why walt? Send resume in 
duplicate, indicating geographical pref- 
erences, present salary & salary desired. 


FIDELITY PERSONNEL 


1530 Chestnit Street, Philadelphic 2, Pa 
Established 1943 











(DDRESS BOX NO. RI PLIES TO: Ker No 
f asified Ad rh f thi yu blication, eae . 
a has positions available for: 
Send to office nearcet you 
VEW YORK 6: P. O. Row 1? 
CHICAGO 11 10 N. Michigan Ave 


aay mnaubonte 4. on hei 'ot @ CONTROL-DISPLAY ENGINEERS 


POSITION VACANT 








The study and development of new display and instrument 
Distributor for Texas Gulf Coast lo- | concepts for space vehicles including the experimental evalu- 


ca ed at Houston International Airport needs | 
adioman capable of dealing with public and | ati ‘ 7 dispvlavs sv 23 106 > 
1 cape ty 4+. 0-2 ation of a method of displays system design. Applicants 
Salary is open in the should have experience in aerospace instruments and the 
) monthly range with a large incentive s F ’ P : 
werks vacation, hospitalization application of human engineering principles to the design of 
nquiries wil ” treated confiden- 4 
will be answered. Write attentior man-machine systems. 
ck Groves Cummings & Groves . 
Hangar 2%, Houston Interna- 
Houston 17, Texas 


— e DEVELOPMENT PLANNING ENGINEERS 


Highly quatified and capable ATR, 8000 hrs. 
100 IFR, all light twins, DC-3, C-46, DC-4 
vailable Feb. lat. Resume on 


Need first class radioman for first class shop. | 


The operational analysis of aerospace systems with the view 


99, Aviation Week to defining their guidance, control and instrument require- 
industrial Engineer-commercial pilot. Desire | 
position utilizing both abilities with growing 
concern Age 28 1300 hours, instrument, fs aa : 7 
singte & multi engine, PW-8839, Aviation These positions offer an opportunity to become associated 
Sa Gilcll Goes Gan Gon. be antennae with one of the well-recognized research groups in the field. 
ented an maney yh, A This group is smail and encourages creative thinking and 

individual contributions. Current development programs are 


both military and commercial. 


ments. 





Minimum requirement: Bachelor of Science Degree 


IN ALL INTERESTS OF AVIATION 


: Write to: George E. Brooks 
If You're important, you either read 


AVIATION WEEK | LEAR, INC. 


INSTRUMENT DIVISION 


or you advertise in it, or both 


110 IONIA AVENUE, N.W. GRAND RAPIDS, MICHIGAN 
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EMPLOYMENT OPPORTUNITIES 





PRELIMINARY 
DEVELOPMENT 


SENIOR 
ENGINEERING 
SPECIALISTS 


Honeywell Aero Preliminary Devel- 
opment Staff has several openings for 
technically qualified and mature en- 
gineers with significant military sys- 
tem development experience. Each 
man will provide guidance and sup- 
port in his specialty to Honeywell de 
sign projects for the best use of ad- 
vanced techniques in development of 
new airborne systems. These staff 
positions offer scope for original per- 
sonal contributions and will require 
active participation in the formula- 
tion and execution of Division engi- 
neering programs. Among the open- 
ings are: 
WEAPON DELIVERY AND 
CONTROL SYSTEMS 
SPECIALIST 


Background of system and computer 
development for bombing, fire con- 
trol, or navigation, Firsthand experi- 
ence with system analysis, tie-in 
requirements, anilog and digital 
computers, operations analysis, and 
weapon effectiveness evaluation 


DETECTION SYSTEMS 
SPECIALIST 


Primary background of airborne 
radar development in one or more 
areas such as AMTI, Doppler, pulse 
Doppler, automatic tracking, and 
countermeasures. Experience in in- 
frared or communications will be 
valuable. Experience should include 
system analysis, design requirements, 
equipment development, and per- 
formance evaluation. 


ELECTRONIC CIRCUIT AND 
PACKAGING SPECIALIST 


Background of circuit design for ad- 
vanced control and computation 
equipment. Should be familiar with 
de, low frequency, pulse and rf tech- 
niques. Must be able to establish 
sound analytical basis for circuit de- 
sign to specific levels of reliability 
and performance. Must be experi- 
enced with solid state devices and 
prepared to contribute to Aero Divi- 
sion work on microcircuit techniques 
To discuss openings for these and 
other specialties, write or phone 

J. R. Rogers, Chief Engineer 

Preliminary Development Staff, 

Dept. 280 


Honeywell 


AERONAUTICAL DIVISION 
2600 Ridgway Road, 
Minneapolis 14, Minnesota 


To explore professional opportunities in other 
Honeywell operations coast to coast, send your 
application in confidence to H. K. Eckstrom, 
Honeywell, Minneapolis 8, Minnesota. 





FIELD-TEST- AVIONIC 
ENGINEERS 
TECHNICIANS 


Opportunities Now Available For As- 
signments In YUMA, ARIZONA And 
HAGERSTOWN, MARYLAND In The 
Fields Of Drone Surveillance S,stems 
And Specialized Manned Aircraft 


Appliconts Must Have Experience in One 
Or More Of the Following Areas Of Specio! 
ization 


DATA SYSTEMS ELECTRICAL SYSTEMS 
Video Power Generation 
Photographic Control and Distribution 
infra-red 
Radar 


GUIDANCE and 
CONTROL SYSTEMS 

Autopilot FM/FM Telemetry 
nertial Navigation 
Flight Programmers 


INSTRUMENTATION 
SYSTEMS 


RF SYSTEMS 


VHF, UHF And Microwave Trans 
Reception Antennas 
Encoding and Decoding Devices 


Send Complete Resume To 
Employment Manager 


FAIRCHILD AIRCRAFT & MISSILES DIV. 
P. O. Box 977, Hagerstown 10, Maryland 


Personal Interviews Will Be Arranged 

















USE NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs or 
opportunities to the attention of 
men associated in administrative, 
executive, management, sales 
and responsible technical, engi- 
neering and operating capacities 
with the industries served by 
McGraw-Hill publications. For 
advertising rates or other in- 
formation write: 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 


330 West 42nd Street 
New York 36, New York 








FOR ADDITIONAL 
INFORMATION 


About Classified 
Advertising, 


Can lact 
~ F Mi. Graw-. Lh / 
Office Nearest You 


ATANTA, 3 
1301 Rhodes-Haverty Bidg 
JAckson 3.6951 
R. POWELL 


BOSTON, 16—350 Pork Square 
HUbbard 2-7160 


M. J. HOSMER 


CHICAGO, 11 
520 No. Michigan Ave 
MOhowk 4-5800 
W. HIGGENS—E. S$. MOORE 


CLEVELAND, 13 
1164 Illuminating Bidg 
SUperior 1-7000 
w. 8B. SULLIVAN—T. H. HUNTER 


DALLAS, 2—1712 Commerce St., 
Vaughan Bidg 
Riverside 7-5117 
GORDON JONES Ff. E. HOLLAND 


DETROIT, 26—856 Penobscot Bidg 
WOodword 2-1793 
J. ®. PIERCE 


LOS ANGELES, 17—1125 W. 6th St 
HUntley 2-5450 
R. YOCOM 


NEW YORK, 36—500 Fifth Ave 
OXford 5-5959 
H. T. BUCHANAN—R. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH—T. W. McCLURE 


ST. LOUIS, 8—3615 Olive St 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St 
DOuglas 2-4600 
S. HUBBARD 
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SENIOR ENGINEERS & SCIENTISTS 


General Electric's Missile & Space Vehicle Dept. 
Building New*14,000,000 Space Research Center 


17 miles from Philadelphia, Near Valley Forge Park 


CHEESES ESSESESESEESEOESE 


Back in 1956 this General Electri¢ organization outgrew its 
quarters in Schenectady, N. Y. and moved to Philadelphia 
Since then its research and development staff has increased 
5-fold. A new move is fast becoming imperative and will b« 
met by the $14,000,000 Space Research Center now under 
construction on a 132 acres site near Valley Forge Park. T! 
construction will feature unique facilities, to be utilized in 
long-term program, to expand the activities in the realm of 
space research and the development of space vehicles and sy 
tems — areas in which MSVD has already contributed so many 
notable advances: 


DIVERSITY OF 
ADVANCED PROGRAMS 
NOW UNDER WAY 

AT MSVD INCLUDE: 


@ Follow-on contracts for 2nd 
generation nose cones 


@ NERV (Nuclear Emulsion Re- 

covery Vehicles) for NASA to 
study the lower Van Alien radia- 
tion belts at altitudes from 200 
to 1800 miles 


@ STEER—a communications 
satellite to provide global 
military radio communications. 


e the FIRST re-entry at ICBM range with both heatsink and ab! 
methods 
@ the FIRST recovery of payload from space 
@ Study programs in the area 
of accessory space power for 
a variety of missions, including 
chemical, nuclear ard solar en- 
ergy sources, electrolytic fuel 
celis and thermoelectric and 
thermionic converters 


e the FIRST movies of earth from space 


e the FIRST flight demonstration of effective space vehicle stabilizat 
control and navigation (control systems of interplanetary capacity 


.Y 


@ the FIRST measurements in space of earth's magnetic field and 
infrared radiation 


e the FIRST meteorological information from space 


ethe FIRST organic plastic ablation material for nose cone re-« 
protection capable of withstanding temperatures from 5,000 to 13, 


@ Studies for three of the na- 

tion's space agencies to de- 
velop more accurate “space 
maps” than have hitherto existed 
to guide rockets and manned 
flights to the moon and planets 


Currently a broad diversity of programs are under way at 
MSVD, offering assignments of exceptional interest to 
engineers and scientists qualified to work with a research- 
oriented organization. Your inquiries are invited regarding 
the following areas: Systems ENGINEERING « AERODYNAMICS + 
THERMODYNAMICS « GUIDANCE & CONTROL « INSTRUMENTATION & 
COMMUNICATION « PLASMA Puysics « GAS DYNAMICS « AERO- 
MEDICAL DESIGN ENGINEERING « ANTENNA & MICROWAVE DESIGN 
¢ SPACE MECHANICS « STRUCTURAL DESIGN « ENERGY CONVERSION ° 
HUMAN Factors « ADVANCED Power SYSTEMS « RELIABILITY 
ENGINEERING ¢ PRODUCIBILITY ENGINEERING « ARMING AND FUz- 
ING SYSTEMS ¢ APPLIED MATHEMATICS & COMPUTER PROGRAMMING 


A well qualified scientist or 
engineer is likely to find 
advanced work going on at 
MSVD on almost any field of 
space research of special in- 
terest to him. 
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A campus-like setting is 
planned for the new Space 
Research Center which Gen- 
eral Electric’s Missile and 
Space Vehicle Department is 
building close to historic Val- 
ley Forge Park. Situated at 
the junction of the Schuykill 
Expressway and Pennsylvania 
Turnpike, the Center will be 
easily reached by engineers 
and scientists living in the 
Philadelphia area and in 
southern New Jersey. 


Write in confidence to: Mr. Thomas H. Sebring, Div. 64WA 
Missile & Space Vehicle Department 


GENERAL @@ ELECTRIC 


3198 Chestnut St., Philadelphia 4, Pa. 
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BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 


The advertising rate is $31.50 per inch for af advertising appensing of 
Contract rates on request. 


AN ADVERTISING INCH is meosured % inch vertically on one column, 


other than on contract basis. 


3 columns—30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style. 


Send NEW Ads or Inquiries to Classified Adv. 


EQUIPMENT 


$2.70 a line, minimum 3 lines. 
average words as oa fi 


USED or RESALE 


UNDISPLAYED RATE: 


To figure advance payment count 5 


PROPOSALS, $2.70 a line an insertion. 


BOX NUMBERS count as one line additional in undieplayed ods. 
Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











Convair-Martin 
240 340 440 4-0-4 


ENGINEERING 


STC for Convair and Martin 
radomes, radar, extra fuel tanks, etc 
gallons for a Convair 240. 


SALE LEASE 


240s, 340, 440, and 4-0-4 now on display 
at St. Lovis and Pompano, subject prior 
sale. Airline or executive interior, dual 
radio, low time or NTSO engines ond props 
world’s best prices. Col. Aircraft Sales 
Monager, Pompano Beach, Florida, WEbster 
3-4516 


Remmert-Werner 


Pompano Beach, Florida WEbster 3-4516 


autopilots 
1550 








FOR SALE 
C-46 AIRCRAFT 


A or F and T Category 


Passenger or Cargo 


Immediate Delivery 


INTERNATIONAL AIRCRAFT 


LOCKHEED AIR TERMINAL, BURBANK, CALIF 
CALL TRIANGLE 7-S378—CABLE INTERAIR 


TRADES ACCEPTED 


BROKERS WELCOME 








| ee 
g Excellent Domestic-U. S. FAA Certified 


' CONVAIR 
340/440 


for airlines or converted 
to your specifications 
as an executive 
LEASING or FINANCING 


Including Turbo-Prop Conversion 
CALL, WRITE OR WIRE 
WILLIAM C. WOLD ASSOCIATES 


551 Fifth Avenue, New York 17 
My 7-2050 — Cable: BILLWOLD 


ee & & se oe hm 


























SACRIFICE! 
DOUGLAS C47 CARGO 


Zero Time Engines & Airframe 
$57,500.00 
MADDEN & PLAYFORD AIRCRAFT CO. 


5353 N. W. 36th St. Miomi, Fila. 
Phone: TU 7-952! 











HILLER HELICOPTER 


Modernized UHi2B with complete agri- 
cultural spray equipment. Attractively 
priced. Low time. 


EAST COAST AVIATION CORPORATION 
Lexington 73, Massachusetts 











FOR SALE 


pc 3 1820-56 16 place Deluxe executive in- 

terior, « omplete If t electronics ar 

mentatior resh airframe O. H. & 

ee 959, ean oe one or 

Beech B-50 preferred) 
International Airport 

MI 4-5366. 


le 
Houston 


Texas, 





DON’T FORGET 
the box number when answering adver- 
tisements. It is the only way we can 


identify the advertiser to whom you are 


writing. 











An 


Investment e 


Productive advertising 
INVESTMENT 


EX- 


is an 
rather than an 


PENDITURE. 


“Searchlight” advertis- 


ers almost invariably 
report prompt and satis- 


factory results. 


BE CONVINCED ~— 
send us your advertise- 


ment TODAY. 


Address 
Classified Advertising Division 


AVIATION WEEK 


P. O. BOX 12 


NEW YORK 36, NEW YORK 
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Electronic 
Field Engineers 


YOu" RE IT! 


hen you become a FIELD ENGI- 
NeER with Convair/Astronautics 
you become the man with the Atias 
answers .. . the technical troubie- 
shooter . . . the man who aids the 
Air Force on the spot. Your great- 
est reward: the immediate satis- 
faction of coming to grips with 
each problem .. . of meeting and 
solving it at close range. 
You will first be thoroughly trained 
in Atlas systems in San Diego. 
Field assignments, commanding at- 
tractive bonus allowances, will 
follow at Vandenberg AFB, Santa 
Maria, California; Warren AFB, 
Cheyenne, Wyoming or at Offutt 
AFB, Omaha, Nebraska. Other as- 
signments will be available as 
additional bases are activated. 
Men with engineering degrees and 
missile or aircraft hardware ex- 
perience — men like you — are 
urgently needed now. 
Write now to Mr. T. W. Wills, En- 
gineering Personne! Administrator, 
Department 130-90 


CONVAIR 
ASTRONAUTICS 
Convair Division of 
GENERAL 
DYNAMICS 


5640 Kearny Villa Rood, 
San Diego, California 





LETTERS 
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B-70 Editorial 

I read with deep interest and 
tion your excellent editorial, ““A Dangerous 
Decision” (AW Dec. 7, p. 21), « 
the reorientation of the B-7 pmen 
into a prototype program 

You are quite 1 
the importance of 
aircraft means 
than the economic effects 
and the 
ticipating in the program 

Since North American 


competition to develop 


pprecis 
ippre i 


ncemiunyg 
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mu h More 


thousands of s§ 


been keenly aware of our 


to push forward as rapidh 
development of this 5) 
ment in maimntaming 
premacy. We are continuing 
equal vigor in the prototype 


many peop! 


high performat 


period of extrem 
period when Sovi 
counterpart het 
of penetrating 
liable, accurate 
nerability 
“The official rationale 


bombers equipp« 
uly 


iviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


eund Dog and on an 
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ind of a cutback in the aviation indus- 
And with this in mind you 
You would have the country 
ink ipt, but you would have your B-70s 
am technology could 
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How LFE helped solve 
power control problems 
for the X-15 


power Su 


LFE Magnetic Amplifier controls frequency 
ond lood division between alternators. !t is 
employed in the power supply systems of 
both the X.15 and B-52 


When the X-15 zooms to the outer fringes of the 
atmosphere where there is inadequate natural com- 
bustion, two auxiliary systems ... fueled by hydro- 
gen peroxide . .. become the sole source of power. 
Electricity and hydraulic pressure produced by this 
18 lb. package power the space vehicle’s complete in- 
strumentation, air conditioning, communications, 
guidance and operating control systems from 
launch to touchdown. 


LFE designed a Mag- 
netic Control Amplifier 
that maintains constant 


i 
load and t 
controller 

flow of hy 
stantly cor 
The degre: 
the ultimate 


The relial 


production, 


Amplifier Cont 


to prototy pe 


Servo-contro 


bility for meet 


Tr) 
} 


equency despite radical variations in 
rature extremes. Acting as a servo- 
ompact solid state device controls 
peroxide to the turbine and con- 
equency error and load unbalance. 
ntrol achieved (+0.5° ) represents 
the present state of the art. 


f the basic design has been proven in 
LFE, of several thousand Magnetic 
ilers for the B-52. From proposal — 

production, the performance of the 
lramatically exemplifies LFE’s capa- 


ng new problems with new concepts. 


Leadership | rom Eaperience 
LABORATORY FOR ELECTRONICS, INC. 


OSSIAN. iain PR ae Se 


1079 COMMONWEALTH AVENUE * BOSTON 


ENGINEERS: LFE now offers several excellent employment opportun 
ties in the fields of Navigation, Rodor and Surveillance, Data Han 
dling and Microwave Instrumentation 





UNIVERSITY MICROFILM INC 
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